Learning as Negotiating Identities:Applying Wenger’s Identity Theory to Inform Designs for Learning to Use ICT in a Developing Country Context by Purushothaman, Aparna
 
  
 
Aalborg Universitet
Learning as Negotiating Identities
Applying Wenger’s Identity Theory to Inform Designs for Learning to Use ICT in a Developing
Country Context
Purushothaman, Aparna
Published in:
Changing education through ICT in developing countries
Publication date:
2013
Document Version
Early version, also known as pre-print
Link to publication from Aalborg University
Citation for published version (APA):
Purushothaman, A. (2013). Learning as Negotiating Identities: Applying Wenger’s Identity Theory to Inform
Designs for Learning to Use ICT in a Developing Country Context. In P-O. Zander, & M. Georgsen (Eds.),
Changing education through ICT in developing countries (pp. 173-194). Aalborg Universitetsforlag.
http://vbn.aau.dk/files/160291988/Changing_Education_OA_version.pdf
General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
            ? Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            ? You may not further distribute the material or use it for any profit-making activity or commercial gain
            ? You may freely distribute the URL identifying the publication in the public portal ?
Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.
Changing 
education 
through ICT 
in developing 
countries
M. Georgsen & PO Zander 
M
. G
eo
rg
se
n 
&
 P
O
 Z
an
de
r  
Ch
an
gi
ng
 e
du
ca
tio
n 
th
ro
ug
h 
IC
T 
in
 d
ev
el
op
in
g 
co
un
tr
ie
s
Changing education 
 through ICT in developing countries
This book presents discussions of how information and communication 
technology (ICT) can play a vital role in developing education and thereby 
developing communities, countries and regions. Through examples of current 
research in developing countries, a number of  highly relevant questions and 
topics are dealt with, such as:
• Approaches to user involvement and participation in development
• Knowledge and its role in development, particularly in higher education
• Digital literacy and ways of developing it
• Pedagogic approaches
• Learning cultures in globalised education
• Teacher training and education
The chapters in this volume are written by members of the international research 
group on ICT for Development (ICT4D) at Aalborg University together with 
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fully on the relationship between ICT for development in the context of education. 
The book is essential reading for researchers, educational planners, policy  
ad visers, students and educators.
Contributors:
Ann Bygholm, Ramila Chandra, Vinesh Chandra, Mayela Coto,  
Marianne Georgsen, Kirsten Jæger, Md. Kamarul Kabilan,  
Md. Saifuddin Khalid, Mahbub Khan, Marianne Lykke, Sonia Mora,  
Tom Nyvang, Aparna Purushothaman, Sandra Safwat,  
Heilyn Camacho Nunez, Jacques Steyn, Pär-Ola Zander.
eLearning Lab at Aalborg University is an interdisciplinary unit 
with technology-enhanced learning as its  key area of research. 
Societal relevance, global application of educational technology, 
and re-design of learning tools and practice are all questions 
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and Communication Technology for Development). Questions 
relating to ICT4D and capacity development in general have 
been addressed for many years by researchers in eLearning 
Lab. Notable examples include the ELAC and VISCA projects 
experimenting with computer-supported collaborative learning 
and virtual universities in Latin America, and the MVU project in 
North Africa and the Middle East with ICT-mediated continuous 
education. However, it is only recently that activities like these 
have been emphasised and enhanced through the formation of a 
centre for ICT4D at eLearning Lab. This book is the result of the 
recent collaborations between eLearning Lab and scholars from 
all over the world in addressing questions of key importance for 
the scholarly advancement of ICT4D in education.
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20thȱ¢ǰȱȱȱȱ
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 ȱȱ Ȅǰȱȱȱ¢ȱȱȱȱȱȱ
est, translated as For also knowledge itself is power. These words appeared in 
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the time. They broke away only from the religious argument favoring the au-
¢ȱȱȱǯȱȱȱ¢ȱǰȱȱ¢ȱȱȱȱ
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be so. By understanding the world rationally one is empowered. Thus, knowl-
edge is power. 
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plexities of the world, without understanding it, it would be hard to manipulate 
it to the extent that humans have done. In previous and earlier eras during the 
history of humankind, important knowledge might have been rudimentary – 
 ȱȱȱ ȱȱȱȱȱ ȱȱ-
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Introduction
ȱȱȱȱȱȱ¢ȱȱȱ ȱ ȱȱ¢ȱ-
ȱȱȱȱȱȱ¢ǰȱȱ ȱȱȱǯȱ¢ȱ
ȱȱȱȱȱȱȱȱǲȱȱȱȱȱ-
ǰȱȱȱȱȱȱȱǰȱȱȱ-
balisation of opportunities for learning. And not least: A ready stream of new 
ȱȱȱȱȱȱȱȱȱȱǯȱȱȱ
ȱ ¢ȱȱ¢ȱȱȱȱȱ ǯ

 ǰȱȱ ȱȱȱȱȱȱȱǲȱ-
ȱȱȱȱȱȱȱȱ ȱȱȱȱȱȱǯȱȱȱ
ȱ¢ȱȱȱȱȱȱȱȱ¢ȱȱǯȱȱ
ȱȱȱȱȱȱȱȱȱȱȱȱwhere information 
ȱ¢ȱǻǼȱȱȱȱȱȱ¢ȱȬȱȱȱȱ
¡ǯȱ¢ȱ ȱȱȱȱȱǯȱȱȱȱȱȱ-
¢ȱȱȱȱȱȱȱ ȱȱ¡ȱȱȱȱȱ
ȱ ǯȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
ȱȱęȱǯȱȱȱȱȱȱȱȱȱ
ȱ¢ǰȱǰȱǰȱȱȱȱȱȱȱȱ-
ȱȱǯ

 ǰȱȱȱȱȱȱȱ ȱȱȱȱȱ-
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ǰȱ ȱ
 ȱȱȱȱȱǯȱȱȱȱȱ ȱȱȱ
¢ȱȱǰȱ ȱȱȱȱȱȱȱ¢ȱȱęȱȱ
Śȱǻȱȱȱ¢ȱȱǼǯȱȱȱ
ȱȱȱȱȱȱ¡¢ȱȱ ȱȱǻȱȱȱȱ
 ȱ ȱȱȱ ǰȱ ȱ ǰȱŘŖŖşǲȱǰȱ ŘŖŖŜǲȱǰȱ ŘŖŖśǼǯȱ

ȱ ȱȱȱ¡ȱȱ ȱȱȱ¢ȱȱ
 ȱȱȱȱȱȱȱȱǯȱȱȱȱȱȱ
all authors do not relate in the same way - we will return to this at the end of 
ȱǯ
What is the Goal of Development?
The notion of development has been addressed by a very wide range of think-
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ǰȱȱȱ¢ȱǻȃȱȱǰȱȱȱȱ-
¢ȱ¢ȱȱǰȱȱęȱǵȄǼǰȱȱȱ¢¢ȱ
ǻȃ ȱȱȱȱȱȱȱ ȱȱǵȄǼǯȱ
ȱȱ ȱ ȱȱ ȱȱ ǰȱ ǰȱǰȱ ǯȱ
 -
ǰȱ¢ǰȱ ȱ ȱȱȱȱȱȱȱȱ
ǰȱ¢ȱȱȱȱŚȱȱȱ ȱȱȱ
ǯȱȱ ȱ ȱȱȱȱȱȱǲȱȱ-
ȱȱȱǰȱȱ ȱȱȱȱȱǵȱ
ȱŚȱȱȱȱ¢ȱȱȱȱȱȱȬȱ
ȱȱȱǻȱǰȱǰȱǰȱǯǼǰȱȱȱȱȱ
ȱȱȱ ¢ȱȱȱȱȱ¡ȱȱȱ-
Ěȱȱȱȱȱǯȱȱ¢ȱȱ ¢ȱȱȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱ	ȱ-
ȱȱǻ	Ǽȱȱȱȱ1ǯȱȱȱ	ȱǰȱȱ
ȱȱȱ¢¢ȱ ȱȱǯȱȱȱȱ-
ȱȱȱǰȱȱȱȱǰȱȱȱȱ
ȱǯȱȱȱǰȱȱ¢ȱȱȱȱȱ
ȱ ȱ ȱ ȱ ȱȱ ȱ ȱ ȱ ȱȱ ǯȱ
ȱ ȱȱȱȱǰȱȱȱȱȱ
ȱȱȱȱȱ	ǰȱȱȱ ȱȱȱȱȱ¡¢ȱȱȱȱ
ǻǰȱŘŖŖŚǼǯȱȱȱȱȱ	ȱȱȱ¢ȱȱȱȱ
ȱȱȱȱ¢ȱǰȱĴ¢ǰȱȱȱ¢ȱȱȱ-
ǯȱ
 ǰȱȱ ȱȱȱȱȱȱȱȱ
ȱȱȱȱȱȱȱ Ȭȱ¢Ǳ
1. It is relatively easy to measure, and therefore development studies (and 
ŚǼȱȱȱȱȱȱǲ
2. ȱȱ¢ȱ¢ȱȱȱȱȱȱǲ
3. ¢ȱ ȱ ȱ ȱ ǰȱ ȱ ȱ ȱ ȱ ¢ȱ ȱ
generally also result in improvements in other areas of life. 
ǰȱȱȱȱȱȱȱȱȱȱ
and widened. The United Nations now use the Human Development Index 
ǻ
Ǽȱ ȱ ȱ¢ȱȱȱǰȱ ȱ ȱ ¢ȱ ȱȱ
ȱȱȱȱȱǰȱȱȱȱ ȱȱ
ȱȱ¢ȱǰȱȱȱǻ
ǰȱŗşşśǲȱǰȱŘŖŖŗǼǯȱȱ
ȱ
ȱ ȱȱȱȱȱ¢Ǳȱȱȱȱ¢ȱǰȱȱ ǯȱ
ȱĴȱȱȱȱȱ¢ȱȱȱȱȱȱ-
¢ǰȱ¢ȱȱ¢ȱǰȱȱȱ¡¢ǯȱȱ¡ȱȱ
ȱȱȱ ȱȱȱȱȱȱȱȱȱȱǯȱ-
ȱ	ȱ¢ȱȱ ȱ
ȱ ȱȱȱȱ
ȱȱǰȱȱěȱȱȱǲȱǯǯȱȱ	ȱȱ
¢ȱ Ȭȱȱ¢ȱȱȱȱ
ǲȱ
in Cuba, the situation is the reverse (UNDP, 2011).
ȱȱȱȱȱ¡ǰȱȱ¢ȱȱȱ
ŗȱ¢ǰȱǯǯȱȱȱ¢ȱȱȱȱ ȱȱȱȱȱ	ȱȱ-
ȱǻ	ǼǰȱȱȱȱȱȱȱǰȱȱȱȬǯ
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in the periphery of the main debate. The Gross National Happiness (GNH) ap-
ȱȱȱȱȱȱȱȱȱȱȱȱ
ȱȱȱȱȱȱȱȱǻǰȱŘŖŖşǼǯȱȱȱ-
ȱȱȱ¡ȱȱȱȱȱ ȱ ȱ ȱȱ ȱ
ȱȱȱȱȱȱ¢ǯȱȱȱȱ-
ȱ ȱ ȱȱ ȱȱȱȱȱȱȱȱȱ
Ȭȱȱȱȱ
ȱǯȱȱǰȱ ǰȱ
ȱȱȱȱȱǰȱȱ¢ȱ ¢ǰȱȱȱȱ-
ȱȱǻǰȱŘŖŗŗǼǯȱ
ȱȱȱȱȱȱȱȱȱȱ¢ȱȱ-
ǯȱȱǰȱ ǰȱȱȱȱȱŚȱǯȱȱ
not endorsed by any authors in this book, the anti-theses to development are 
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¢ȱ ȱ ȱ ȱȱ ȱȱ ¢ȱ ǻ£ǰȱ ŗşşŚǼȱ
ȱȱȱȱȱǻǼȱȱȱ¢ȱȱȱ
¢ȱǯȱȱȱȱȱȱȱȱǰȱȱ
¢ȱȱȱȱ¢ȱ ȱȱȱȱȱ-
 ȱȱȱǻǰȱŘŖŖŜǼǯȱȱȱȱȱȱȱ ȱ
ȱȱȱȱ¢ȱ ȱȱȱǯȱ-
¢ǰȱ ȱȱȱ¢ǰȱ¢ȱȱ¡ȱȱ-
ȱǯȱȱȱȱȱȱ ȱǰȱȱȱ
ȱȱȱȱ ȱ ȱ¢ǰȱ ȱ ȱĜȱ ȱ ¢ȱ ȱ¢ȱ
ȱȱȱǯǯȱ ȱȱȱȱ ǯȱȱȱȱ-
ȱȱȱȱ¢ȱȱȱȱȱ
(Keohane, 1982).
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How Primary Education Contributes to Development
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ȱȱȱǯȱ
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How Secondary Education Contributes
¢ȱȱȱȱȱȱȱȱȱ¢ȱǯȱ
ȱȱȱȱȱȱŜȱ¢ȱȱǰȱȱȱȱŗŖȱ¢ǯȱ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ȱȱǰȱȱȱȱȱȱǯȱȱȱ
ȱǰȱȱ¢ȱ ¢ȱȱȱȱȱȱȱȱȱ¢ȱ
ȱȱȱȱȱǯȱȱȱ ¢ǰȱ ǰȱȱȱ
ȱȱȱ ¢ǰȱȱȱȱȱ¢ȱ ȱ¢ȱ Ǳȱ
• ¢ȱȱȱȱȱȱ¢ȱ
• ȱ¢ȱȱȱȱȱȱȱȱȱ-
¢ȱȱ
• ¢ȱ ȱ ¢ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
• ȱȱȱȱȱȱȱȱȱȱȱ
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• ¢ȱȱȱ¢ȱȱȱȱȱ¢ȱ-
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¢ȱȱȱȱȱǰȱȱȱȱȱȱȱȱ ȱ
the immediate needs of the labour market, although the distribution of respon-
ȱ ȱ¢ȱȱȱȱ¢ȱȱȱȱǯ
ȱǰȱȱȱ¢ȱȱȱȱȱȱȱ-
ȱȱȱ£ȱȱȱǯȱȱ¢ȱǰȱ¢ȱ
ȱȱȱǲȱȱȱȱȱȱȱȱȱȱȱȱ
ȱǯȱǻȱǰȱŘŖŖśǼ
ȱ ¢ȱ ȱ ¢ȱȱȱ ȱ ȱ ȱ
ǯȱ ȱȱȱ¡ȱ ȱ¢ȱȱȱȱ
ȱ ǯȱ ȱ ȱ ȱ ǻȱ ȱ ȱ ȱ -
ard example) enables institutions to share digital material and therefore keep 
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ǯȱ¢ȱȱȱȱȱěȱȱȱȬȱȱȱȱ
ȱȱęȱȱ¢ȱ ȱȱȱ¢ȱȱȱȱȱ ȱȱ
ȱȱȱȱ ȱȱȱǯȱȱȱȱȱȱ
ȱȱȱȱȱȱǰȱȱȱȱȱȱȱ
ȱȱǻȱȱȱǼȱǯȱȱȱ ȱȱȱ¡ȱ ȱ
ȱ ȱȱǰȱȱȱȱȱȱȱ ȱǰȱ ȱ
ȱ ȱȱȱȱȱǯȱ
 ǰȱȱȱȱ¡ȱȱȱ
ȱ ȱȱěȱȱȱęȱȱǯ
ȱȱȱ¢ȱȱȱ¢ȱǯȱȱ-
ȱ ȱȱȱ ȱ ȱ ȱȱ ȱ ȱ  ȱ ȱ
¢ȱȱȱȱȱȱȱ¢ȱ2. The developmental pol-
¢ȱȱȱȱȱȱ¡ȱȱȱȱȱȃȱȄȱȱȱ
¢ȱ ȱȱȱ ǯȱ ȱ ¢ǰȱ ¢ȱ ȱ
ȱ ȱ ¢ȱ¢ȱ ȱȱ totalȱ ȱbothȱ ȱȱ ¢ȱ
andǰȱȱȱ¡ȱǰȱȱȱǯ
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ȱȱǱȱȱ¢ȱȱ¢ǵȱȱȱȱȱȱ ȱ
ȱȱȱȱȱȱȱ ȱȱ¢ȱȱȱȱǯȱ
Universities as a phenomenon are so heterogeneous that they are hard to even 
ǯȱȱȱĜȱȱȱȱȱ¡ȱȱȱȱ¢ȱȱ
2dŚŝƐ͞ĐŽŶƟŶƵƵŵǀŝĞǁ͟ŽĨƐĞĐŽŶĚĂƌǇĞĚƵĐĂƟŽŶŝƐŽĨĐŽƵƌƐĞĂƐŝŵƉůŝĮĐĂƟŽŶƚŚĂƚŽďƐĐƵƌĞƐƐŽŵĞŝĚŝŽƐǇŶ-
ĐƌĂƐŝĞƐŽĨƐĞĐŽŶĚĂƌǇĞĚƵĐĂƟŽŶ͘^ĞĐŽŶĚĂƌǇĞĚƵĐĂƟŽŶŝƐŵŽƌĞĞĸĐŝĞŶƚƚŚĂŶŽƚŚĞƌƚǇƉĞƐŽĨĞĚƵĐĂƟŽŶŝŶ
ƌĞĚƵĐŝŶŐŝŶĨĂŶƚŵŽƌƚĂůŝƚǇ;tŽƌůĚĂŶŬ͕ϮϬϬϱͿ͘ƐĞĐŽŶĚŝŶƚĞƌĞƐƟŶŐŝĚŝŽƐǇŶĐƌĂƐǇŝƐƚŚĂƚƚŚĞĐŽŶŶĞĐƟŽŶƚŽ
ƚŚĞĐŽŵŵƵŶŝƚǇŝƐĂƌŐƵĂďůǇĂƚŝƚƐǁĞĂŬĞƐƚŝŶƐĞĐŽŶĚĂƌǇƐĐŚŽŽůǇĞĂƌƐ͘^ĞĐŽŶĚĂƌǇƉƵƉŝůƐĂƌĞŵŽƌĞůŝŬĞůǇƚŽ
ŚĂǀĞƚŚĞŝƌŽǁŶĐƵůƚƵƌĞ;tŽƌůĚĂŶŬ͕ϮϬϬϱͿ͘WƌŝŵĂƌǇĚƵĐĂƟŽŶƉƵƉŝůƐĂƌĞƉĂƌƚŽĨƚŚĞŝƌƉĂƌĞŶƚ Ɛ͛ĐƵůƚƵƌĞ͕ĂŶĚ
ŚŝŐŚĞƌĞĚƵĐĂƟŽŶƐƚƵĚĞŶƚƐĂƌĞ;ĂƐĂŐƌŽƵƉͿ͕ƚŽĂůĂƌŐĞƌĞǆƚĞŶƚ͕ŝŶƚŚĞƉƌŽĐĞƐƐŽĨĮŶĚŝŶŐƚŚĞŝƌŽǁŶƉůĂĐĞƐŝŶ
ƚŚĞƐƵƌƌŽƵŶĚŝŶŐĐƵůƚƵƌĞ͕ǁŝƚŚũŽďƐĂŶĚĨĂŵŝůǇ͘
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us how many universities exist in the world. The main ranking lists (e.g. THE, 
QS3Ǽȱȱȱȱ¢ȱ¢ȱȱȱȱȱȱǻȱȱǼȱ
ǯȱǻǯǯȱȱŘŖŗŘǰȱȱȱȱȱȱȱȱȱ-
¢ǰȱȱȱȱȱȱȱȱȱȱȱȱȱȱ Ǽǯȱȱȱ
¢ȱȱȱȱ¢ȱȱȱȱ¢ȱȱȱȱ
¡ȱ ȱȱǰȱȱǱ
• Naropa University in the United States: strong orientation towards spiritual 
ȱȱȱȬȱȱȱȱȱ
preparation.  
• ȱȱȱǱȱȱȱȱȱȱ-
ȱȱ ȱȱȱȱȱȱȱȱȱ ǰȱ
ȱȱȱǯȱ
• ȱ¢ǱȱȱȬȱȃ¢Ȅȱȱ ȱ-
troversial pedagogies or means of issuing degrees (some would say fraud)
• ȱȱǽȱȱȱ¢ǾǱȱĜ¢ȱ-
ȱȱŘŖŗŘ4ǲȱȱȱǲȱ¢ȱ ȱȱǲȱ-
ȱǲȱŝŖȱǯ
• ȬȬ£ȱ¢ȱȱȱŗşŜŖǱȱ¢ȱȱǭȱȱȱȱ
ȃȄȱȱȱȱȱ¢ǰȱȱȱȱǯ
• Tribhuvan university: hundreds of thousands of students and distributed 
ȱȱȱ¢ǯ
• European Humanities University: Transnational university with a mission 
ȱȱȱȱȱȱȱȱȱǰȱȱ
the will of the Belarus regime.
ȱ¢ȱȱȱȱȱȱȱȱȱȱȱ
ǯȱȱȱȱȱȱȱȱȱȱȱȱȱ
ȱȱȱȱȱǰȱȱȱȱȱȱȱȱȱ
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¡ȱ¢ǼǯȱȱȱȱȱȱȱȱȱȬȱ
ǯȱ ȱ¢ȱǰȱ ȱ ȱȱ ȱ ȱ ȱ ȱȱȱ
¢ǯ
3YƵĂĐƋƵĂƌĞůůŝ^ǇŵŽŶĚƐ͕ĂĐŽŵƉĂŶǇǁŚŝĐŚƉƵďůŝƐŚĞƐĂǁŝĚĞůǇƌĞĐŽŐŶŝƐĞĚƌĂŶŬŝŶŐůŝƐƚŽĨƵŶŝǀĞƌƐŝƟĞƐ͘d,
;dŝŵĞƐ,ŝŐŚĞƌĚƵĐĂƟŽŶͿƉƵďůŝƐŚĞƐƐŝŵŝůĂƌůŝƐƚƐ͘
4EŽƚďǇĞŶŵĂƌŬ͕ƚŚŽƵŐŚ͕ďƵƚďǇ'ƌĞĂƚƌŝƚĂŝŶ͘
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• ¢ȱȱęȱȱȱȱǰȱȱǰȱ-
ǰȱǰȱǰȱȱȱȱȱ
• ȱ¢ȱȱȱ¡ȱȱȱȱ ȱȱȱ
ȱȱȱ
• ¢ȱ ǰȱ ȱ ȱ ǰȱ ǰȱ ¢ȱ ȱ
dissemination
• ȱȱȱȱȱǰȱǯǯȱȱȱ-
ȱȱ¢ȱǻȬ
ȱǭȱǰȱŘŖŗŖǲȱǰȱŘŖŖŜǼǯ
ȱ¢ȱȱȱȱȱȱǱȱ
• ȱȱȱȱǰȱ ȱ ȱȱĴȱȱǯ
• ȱ ǰȱ ȱ ȱ ǻȱ Ǽȱ ȱ -
ȱȱȱǯȱȱȱȱȱȱȱȱȱ
ȱȱȱȁȱȂȱȱȱǰȱȱ¢ȱǯȱȱ
¢ȱȱȱȱȱ¡ȱȱȱȱȱȱȱ-
ȱȱ¢ȱȱȱ ȱȱȱ ȱȱȱȱȱ
ǻȱȱǯǰȱŘŖŖŚǼǯȱȱȁȱȂȱȱȱȱȱȱ
ȱ ȱ ȱ ȱ ǻȱȱȱ ȱǼȱ ǻȱ ȱ ǯǰȱ
ŘŖŖŚǼǯȱȱȱȱȱęȱȱȱȱȱ
(Castells, 1994). However, even if a university is suboptimal as regards a 
ȱȱǰȱȱȱȱȱȱȱsome di-
ǯȱȱǰȱȱ¢ȱȱȱ¢ȱȱȱ¢ȱȱȱȱ
ȱȱ¢ǰȱȱ¢ȱȱȱ¢ȱȱȱȱ-
ȱȱȱȱȱ¢ǰȱȱȱȱȱȱȱ
of its region.
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ȱȱ ȱȱǯȱȱ¢ȱ ȱ ȱ  ȱȱȱ ȱ
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ȱȱȱȱ¢ȱȱ ǰȱ ¢ȱȱ
¢ȱĴȱȱ ȱȱȱȱȱȱȬȱ¢ȱǻ-
ESCO, 2010).
ȱȱȱȱȱǰȱ ȱ ȱĜȱȱȱ-
¢ȱ ȱȱȱ ȱȱȱȱȱȱȱȱ-
ǯȱȱȱȱ¢ȱȱȱȱ ȱȱȱȱȱȱ
ȱȱȱȱȱȬȱȱȱȱ ȱȱǰȱȱ
ȱ¢ǯȱȱǰȱ ȱǰȱȱĴȱȱȱȱȱǰȱȬęȱ
level, but this does not relegate the relation between ICT and development to 
¢ȱǯȱ¢ȱȱȱȱȱȱȱ-
¢ȱȱȱȱȱȱǯȱȱȱȱȱȱ
ȱǯȱȱȱȱȱȱ¢ȱȱȱȱ
ǻ££ȱǭȱǰȱŘŖŖŝǼǰȱȱ ȱȱȱȱȱȱ
¢ȱ ȱȱǯ
ǰȱȱȱȱȱȱȱȱȱ¢ȱȱȱȱ
ȱȱȱǯȱȱȱȱȱȱȱȱȱ
ȱ ȱȱȱȱȱȱǰȱȱȱȱǰȱ
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ǰȱ ȱ ¢ȱȱȱ ȱȱȱ ȱ ȱ
¢ǰȱȱǯȱ	ȱȱǰȱȱȱ
ȱ ȱȱȱ¢ȱȱȱȱȱ ȱ¢ȱȱ-
ȱȱǯȱǰȱ¢ȱȱȱǰȱȱȱȱ
Śȱȱȱȱ¢ȱ Ĵȱȱ ȱ ȱ¢ȱȱ¢ȱ
ǯ
Education is Systemic
ȱȱȱȱȱȱȱȱȱȱȱȱȱ-
ȱȱȱǰȱȱȱ ȱȱȱǯȱȱȱ
ȱȱȱȱȱǯȱ¢ǰȱȱȱȱ¢ȱ-
ȱȱȱ ¢Ǳȱ¢ȱȱȱ¢ȱǰȱ¢ȱȱ
ȱǰȱȱȱȱȱȱȱȱǻȱǻŘŖŖřǼȱȱ
ȱǰȱŘŖŖśǼǯȱȱȱȱȱȱ ȱȱȱ-
ȱ ȱ¢ȱȱȱ ȱ ¢ȱȱ ȱȱ ȱ
Ĵȱȱ¢ȱȱȱǻǰȱŘŖŖŝǲȱǰȱŘŖŖŜǰȱǯȱŗŗǼǰȱ
ȱȱȱȱȱ ȱȱ ȱěȱȱǯȱȱ-
ȱȱȱȱȱ¢ȱ¢ȱȱ¢ǰȱȱ ȱȱ¢ȱ
¢ǰȱ ȱȱ ȱ¢ȱȱȱȱȱȱȱ -
ȱǰȱȱ¢ȱȱȱȱȱȱ¢ȱǻȱ
ǰȱ ŘŖŖśǼǯȱȱ ȱ ȱ¢ȱ ȱ ȱ ȃ¢ǰȱ ȱ ȱ
ȱȱ¡ȱȱȱȱȱȱȱȱȱ
Ĵǰȱȱ ȱȱȱȱǰȱȱȱ-
ȱȱȱȱ¢ǰȱ¢ǰȱȱ¢ȱȱȱȄȱ
(p. 18, ibid). ȱǰȱȱǰȱ¢ȱȱȱȱ
ȱȱȱ ȱȱěȱȱȱǯȱȱȱȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱ
ȱȱȱǯ
ǰȱȱȱȱ¢ȱȱ¢ȱȱȱȱȱ-
ǯȱȱȱȱȱ
¡ȱȱĴȱȱǰȱęȱȱȱ ǰȱ
ȱȱ¢ȱȱȱȱȱȱ¢ȱȱȱȱȱ ȱ
(Saad & Zawdie, 2011). The idea is that the responsibility for innovation lies not 
¢ȱȱȱǰȱǯǯȱȱ¢ǰȱȱȱȱȱ ȱǰȱ
ȱȱȱǯ
¢ȱȱȱȱȱȱȱȱȱȬȱ
ǰȱȱȱȱęȱȱȱȱǯȱȬ-
ȱȱȱȱ¢ȱȱ ȱȱȱȱ
ȱȱȱǻ	¢ǰȱŘŖŖşǼǯȱȱ
ȱǰȱȱ¢ȱ	¢ȱ
ȱ ȱ ¢ȱȱ ¡ȱ ȱ ȱ ¢ȱǰȱ ȱ ȱȱ
ȱȱ ȱȱȱȱȱȱ ȱ
ȱȱȱȱ¢ȱȱȱ¡ȱȱȱȬ-
ȱ ȱ Ȭȱ ǯȱ ȱ  ȱ ȱ ȱ
ȱȱȱȱȱȱȱ¢ȱȱȱȱȱȱ
for development.
ȱȱȱȱȱ¢ǰȱȱȱȱȱǰȱ
ȱȱȱȱȱȱȱǰȱȱȱȱȱȱȱȱ
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ȱȱȱȱ¡ȱǰȱȱ ȱȱȱȱ
ȱȱǯȱ ȱȱǻǯǯȱȬ
ǰȱ
ǰȱǭȱ
ǰȱŘŖŗŗǲȱȱǭȱǰȱŘŖŖŘǼȱȱȱȱȱǰȱ ȱ
 ȱ ȱ¡ȱȱȱĴȱȱȱȱȱȱȱȱȱȱ¢ȱȱ
ȱȱȱȱǯȱȱȱȱȱȱȱȱ-
ǰȱȱȱȱȱǰȱ ȱ-
ȱȱȱȱȱȱȱǰȱ ȱ¢ȱȱȱȱ-
ȱǯȱȱȱȱȱ ¢ȱȱȱȱȱǲȱȱȱȱ
ȱȱȱȱ¢ȱȱȱȱȱǻȬ¢Ǽȱ ǰȱ
ȱȱȱȱǯȱȱȱȱȱȱȱȱ¢ȱȱ
ȱȱȱȱ ȱȱǯȱ¢ȱĴȱȱ ȱȱ
ȱȱȱ ¢ȱȱ ȱ ȱȱ ȱȱȱȱȱ
ȱǻǰȱ¢ǰȱǭȱǰȱŘŖŗŗǼǰȱȱȱ ȱ¡ȱ¡ǰȱ
 ȱȱȱȱȱȱȱȱȱǯȱȱȱȱ
ǰȱȱȱȱ ȱȱǰȱȱȱȱȱȱȱ ȱ
 ȱȱȱ ȱȱȱȱȱȱ-
ȱǯȱȱȱȱȱȱȱȱȱȱ
ȱȱȱȱȱ ȱȱǻȬ
-
feld & Illera, 2006).
ȱȱȱ ǰȱȱ¢ȱȱȱȱȱȱȱ-
ȱȱȱ¢ȱ ȱȱ¡ǲȱȱȱȱ¡ȱ
ȱȱȱȱȁȱȂȱǯȱȱȱ ȱ ǰȱ ǰȱȱ ȱ
ȱȱ¢ȱȱȱȱȱȱȱǰȱȱȱȬȱ-
ǰȱȱǰȱȱǰȱ¢ȱȱȱǰȱȱȱ
ȱȬȱ ȱȱȱȱǯȱ
Intervening with Technology in Education
ȱȱȱȱȱ¢ȱȱȱȱȱȱȱȱ
¢ǯȱȱȱǰȱȱȱȱ¢ȱȱǰȱ-
¢ȱȱȱȱȱȱǻǰȱŘŖŖŗǼǯȱ
 ǰȱȱ
ȱ ȱȱ ȱŚȱȬȱ ȱǰȱȱȱȬ-
ȱȱȱȱȱȱǻȱǭȱ¢ǰȱŘŖŖŜǼǯȱ-
ȱȱȱȱȱȱȱȱȱȱǯȱȱ
ȱȱȱȱ¡ȱȱȱȱȱ¢ȱ ȱȱ¢ȱ
ȱ ȱ ȱ ǻ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health and information systems. Both legs enjoy mutual synergies and are not 
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6 dŚĞƉƌŽƐƉĞĐƚŽĨ/dϰƚŚĂƚĐŚĂŶŐĞƐƐŽĐŝĞƚǇĂƐĂǁŚŽůĞŝƐƌĞĂůůǇũƵƐƚĂƐƉĞĐŝĮĐǀĞƌƐŝŽŶŽĨƚŚĞŐĞŶĞƌĂů
ĚĞďĂƚĞŽĨƚŚĞƉŽƐƐŝďŝůŝƚǇŽĨƌĂĚŝĐĂů͕ĨƵŶĚĂŵĞŶƚĂůĐŚĂŶŐĞŽĨƐŽĐŝĞƚǇǁŝƚŚŝŶƚŚĞƉƵďůŝĐĚŝƐĐŽƵƌƐĞŽĨƉŽůŝƟĐƐ
ĂŶĚǁŝƚŚŝŶƚŚĞŚƵŵĂŶƐĐŝĞŶĐĞƐ͘
7  ŚƩƉ͗ͬͬǁǁǁ͘ĚŚŝƐϮ͘ŽƌŐ
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The Structure of the Book
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the following way: 
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ICT for Development at Aalborg University and other interested par-
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development. 
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Learning with ICT
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learning digital skills or, we might add, ways of using ICT for personal learn-
ǯȱ ȱ ȱęȱȱ¢ȱǰȱ ȱ ȱȱȱ ¢ȱ
ǻȱȂȱ¢ȱȱȱȱǼȱȱȱȱȱ ȱ
ȱȱȱȱǯȱȱȱ¢ȱȱȱȱ¢ȱȱȱ
ȱȱȱȱȱȱ¢ȱǯȱǰȱȱ
study is the only one in the book to target women only.
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learning portfolios, and the study shows how these were used both as a person-
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Abstract
ȱȱȱȱȱ ȱȱ ȱ ȱȱȱȱǰȱȱ
ȱ ȱ ȱ ¡ȱ ȱ ȱ ȱ ȱ ǯȱ ȱ ȱ
ȱȱȱ ȱȱȱȱȱȱǰȱ ȱ
ȱȱȱȱȱȱǰȱȱ ǰȱǰȱȱ-
ministration, and foreign languages.
ȱȱȱȱȱȱȱȱȱȱ ȱ
ȱȱȱȱǰȱȱ ȱȱȬǰȱȱȱȱ
ȱȱǯȱȱȱȱȱȱ¢ȱ ȱȱȱ
ȱȱȱȱȱ¢ȱȱȱȱ¢£ȱȱȱȱ
 ȱȱȬȱȱȱǻǼȱ¢ȱȱȱȱ
ȱȱȱȬȱȱǯȱȱȱȱȱȬȱ-
ȱ¢ȱȱ¢ȱȱȱȱȱȱȱęȱ-
ȱȱ ȱȱȱȱ¡ȱȱȱ ȱȱȱȱ
used to develop the desired real-life problem-solving skills.
ȱȱȱ ȱȱȱȱȱ ȱȱȱȱ-
 ǯȱȱȱȱȱȱ ȱȱȱȱȱ
¢ȱǰȱȱȱȱȱęȱȱȱȱ-
ȱȱ¢ȱȱǯȱȱȱȱ ȱȱȱȱȱȱȱ
ȱȱȱȱǰȱȱȱȱȱȱ¢ȱȱ¢ȱ
ȱȱ ȱ ȱȱȱȱȱȱȱȱȱȱ
ȱ¢ȱ
Introduction
ȱ ȱȱ ȱȱǰȱ ȱȱȱȱȱȃ-
Ȅǯȱȱȱȱǰȱȱȱȱȱ ȱȱȱ ȱȱ
ȱȱȱȱȱ¢ǵȱȱȱȱǰȱȱȱ
ǰȱȱȱȱȱȱȱȱȱȱȱ
ǯȱȱǰȱȱȱȱȱȱȱȱȱȱȱȱȱ-
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ȱȱȱ ȱȱȱȱǯȱ
ȱ
ȱȱ¡ȱǻ
Ǽȱȱȱ¡ȱȱȱȱ
ȱȱȱȱȱȱȱȱȱȬȱ
ǯȱȱȱǰȱȱȱȱȱȱȱ	ȱ ǲȱ
ȱȱȃȱȱȱȱȂȱǰȱȱȱȱȱȱ¢ȱǰȱȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
Ȅȱ ǻǰȱ ŘŖŗŗǲȱǰȱ ŗşşŖǼǯȱȱ ȱ ȱȱ ǰȱ ȱ
ȱȱȱ
ȱ¢ȱȱȱȱȱȱĚȱȱȱȱȱ
ȱȱȱǯ
ȱ ȱȱ ȱ
ǰȱȱȱ ȱ ȱȱ¢ǰȱȱ ȱ ȱ
ȱȱ
ȱ
ȱȱȱ ȱȱ
ȱȱŖǯŝŝřǯȱȱ-
try ranks in the 62th position out of 187 worldwide. In regional terms, this in-
¡ȱȱȱȱȱȱŖǯŝśŞȱȱȱȱȱȱȱȱ
ȱȱȱȱȱȱȱŖǯŝŚŗȱȱȱȱȱȱȱ
the Caribbean (UNDP, 2012).  
ȱ ȱ ȱȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ-
ȱȱȱ¢ǯȱȱȱȱȱȱȱȱȱ¡ȱȱ
¢ȱ  ǰȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ¢ȱǻǰȱŘŖŗŗǼǯȱȱ¡ȱȱȬ¢ȱȱ
ȱŚŗƖȱȱȱȱ¡ȱȱŘŖŖşǯȱȱȱȱȱŘŖŗŗȬŘŖŗŘǰȱȱ
ȱȱǛŗȱȱȱȱȱȱȱȱȱǻǼȱȱ
¢ȱȱȱȱȱ	ȱȱ¡ȱǻ	Ǽǯȱ
ȱ ȱ ȱ ȱ ǰȱ 
 Ĵȱ ǰȱǰȱ ǰȱ
¢ǰȱ£ǰȱǰȱǰȱǰȱ£ǰȱ¢ǰȱǰȱȱȱ
ȱȱȱĜȱȱȱȱǻȱȱǰȱŘŖŗŗǼǯȱȱ-
ǰȱȱ ȱȱȱȱȱȱȱȱȱȱ
ȱȱȱȱ  ȱǻǰȱǰȱǭȱǰȱŘŖŗŘǼǯȱ
ȱȱ¢ȱȱȱȱȱȱȱȱȱȱǲȱ
ȱȱȱȱȱȱȱȱ¢ȱȱȱȱȱȱȱ
ȱȱȱ¢ǰȱȱę¢ȱȱȱ¢ȱȱ¢ȱ¢ȱȱ-
ȱȱȱȱȱǻȱǭȱȬ	£¤£ǰȱ
ŘŖŗŗǼǯȱȱȱȱȱ ȱ ȱ ȱȱȱ ȱŞƖȱȱ ȱ
¢Ȃȱ	ȱȱǰȱ ȱȱȱęȱęȱȱȱ-
¢ǯȱȱȱ¢ǰȱȱȱ ȱȱȱȱȱȱ ǯȱȱ
ȱȱȱȱȱ¡ȱȱȱȱȱȱȱȱ
ȱȱȱȱ¢ǯȱȱȱȱȱȱ¢ȱȱȱȱ
ĴȱȬȱȱȱǻǼȱǻȱǭȱȬ	£¤£ǰȱ
2011). 
ȱȱȱȱȱ ȱȱȱȱȱȱȱȱ
ȱ ȱȱȱȱ ȱęȱ ǯȱȱȱȱ
ȱ ¢ȱ ęȱ ȱ ȱ  ȱ ȱ ȱ ¢ȱ ȱ
ȱ¢ȱȱǻǰȱŘŖŗŗǼǯȱ
 ǰȱ¢ȱȱ¢ȱȱ-
ȱȱȱȱȱ ȱǯȱȱȱȱȱȱ
of the supply of ICT workers (Mata, Matarrita, & Pinto, 2012), and in terms of 
ȱ ȱ ǻǭȱ	£¤£ǰȱ ŘŖŖŝǲȱ ȱ ǭȬ	£¤£ǰȱ
2011).
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Problem-based and Project-based Learning: An Inductive 
Approach to Teaching
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retaining the knowledge through a longer period of time. In addition, with 
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Phase I: Analysis of the Context
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Training professors in formulating and solving problems
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Improve the link University - industry
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ȱȱȱȱȱȱȱȱȱȱęȱȱ Ȭ -
ȱȱȱǯȱȱǰȱȱȱȱȱȱȱĚȱ
ȱȱĴǯȱȱȱȱǰȱŗŖŖƖȱȱȱ¢ȱȱȱ-
Ȧȱ ¢ȱ ȱ ȱ ǰȱ  ¢ȱ ȱ ȱ ȱ
ȱǯȱȱȱȱȱȱ¢ȱ ȱşŖƖȱȱȱȱȱ
ȱȱ¢ȱȱ¢ȱȱȱȱȱȱȱȱ
ȱǯȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ 
b. With regard to project developmentǱȱŜŚƖȱȱȱȱȱ¢ȱ-
ȱȬȱȱȱȱǯȱȱŚŜƖȱȱǰȱȱȱȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱǯȱ

 ǰȱŗŖŖƖȱȱȱ¢ȱȱȱȱȱǯȱ
ȱȱȱȱȱȱǰȱŚřƖȱȱȱȱȱȱȱȱ
ȱȱȱȱȱȱǯȱŜşƖȱȱȱȱȱȱ
ȱȱȱȱȱȱȱȱȱȱ-
ȱ ȱĜ¢ǯȱ
 ȱşřƖȱȱȱȱȱȂȱ-
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ȱȱȱȱȱǰȱȱŚřƖȱȱȱȱ
¡ȱȱȱ¢ȱ ȱĴȱȱȱȱȱ-
ȱǯȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ 
c. With regard to group workǱȱŗŖŖƖȱȱȱȱȱȱ ȱ ȱȱ
ȱ ǻ¡ȱ ȱ Ǽǯȱ ŝşƖȱ ȱ ȱ ȱ ȱ ȱ ȱ
 ȱȱȱĚȱȱȱȱ¢ȱǯȱ 
d. With regard to assessmentǱȱ¢ȱŝƖȱȱȱ ȱ ȱ¡ȱȱ ȱ
ȱ ¢ȱȱȱȱǰȱȱŝşƖȱȱȬȱȱȬ-
ȱȱȱȱǯȱ ȱ ȱ ȱ ȱ ȱ
 
e. With regard to motivationǱȱŞŜƖȱȱȱȱȱȱȱ-
ȱȱ ǯȱşřƖȱȱȱȱ ȱȱȱȱ
ȱȱȱȱȱȱȱȱȱȱ
ȱǯȱȱȱȱ¢ȱȱ ȱ ȱȱȱ
ȱ¢ȱȱȱȱȱȱȱȂȱ-
ǰȱ ȱȱȱ¡ȱȱȱȱ ǯ
ȱȱȱ ȱȱȱȱ¢ȱȱ ȱȱȱ
ȱ ȱ ȱȱ ȱ ȱ ȱ ȱ ¢ȱ ȱ ȱ ȱ ȱ ȱ ǯȱ
¢ȱȱȱȱȱȱ¢ȱȱȱȱȱȱ Ěȱȱ
ȱȱȱȱȱȱǯȱ¢ȱȱȱȱȱȱ
ȱȱȱ ȱ ȱǯȱȱȱ¢ȱ ȱ ȱ-
ȱȱȱȱǯȱȱȱȱȱȱȱȱ
ȱȱȱȱȱȱȱȱȱȱȱ¢ȱȱȱ
ȱȱȱȱȱȱǯ
Student Perspective
ȱȱ ȱ ȱȱȱǰȱȱȱȱȱȱ
ȱȱȱ ȱǯȱȱȱ ȱȱȱȂȱ-
ȱ ȱȱȱ£ȱȱȱȱǯȱȱȱ-
ȱȱȱȱȱȱ ȱȱȱȱ ȱȱ
ȱǯȱȱ ȱȱ ȱŗŗŞȱȱ ǻęȱȱȱ ȱ
ŘŖŜȱȱȱǼǰȱȱȱȱȱ ȱśŞƖǯȱȱȱ-
sults are presented below: 
a. ȱȱǱȱŝŜƖȱȱȱȱęȱȱ¢ȱ-
£ȱȱȱȱȱȱȱȱ ȱ¢ȱȱȱǯȱŝşƖȱ
ȱȱ¢ȱȱȱȱȱȱȱ ȱ ȱǰȱ
 ȱ¢ȱśŝƖȱ¢ȱȱ¢ȱȱȱȱȱ¡ȱ ȱ-
ȱȱǯȱȱȱȱ¡ȱȱȱ¢ȱȱȱȱ¢ȱ
śśȱȱ ǯȱȱǰȱŞŚƖȱȱȱȱȱ¡ȱ
ȱȬȱǰȱŚƖȱȱ¢ȱȱ¢ȱęǰȱȱŗŘƖȱȱ
ȱȱȱȱǯȱȱȱǰȱ ȱȱȱ
 ȱȱȱȱ ȱ¡ȱȱȱȱȱȱ
Ĵȱ ȱ ȱȱȱȱȱȱ¡ȱ-
ȱ¢ǯȱȱȱȱȬȱȱȱȱȱȱ ȱȱ
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b. ȱȱ ȱ ȱ ȱȱ Ěȱȱȱ¡ȱ¢ȱǱȱ
ȱȱśŘȱǰȱşŞƖȱ¢ȱȱ¢ȱ ȱȱȱȱȱĚȱȱ
ȱȱ¢ȱǯȱ¢ǰȱ¢ȱśŞƖȱȱȱȱȱȱ
ȱĚȱȱȱȱȱ¢ȱȱǰȱ ȱŚŘƖȱ¢ȱ¢ȱ
ȱȱ ȱȱȱǯȱǰȱŝśƖȱȱȱȱȱ ȱ
ȱȱȱȱȱǯȱȱȱȱȱȱȱ
ȱ¢ȱȱȱȱȱȱ ȱ ȱȱǯȱ
ȱȂȱĴȱȱȱ¢ȱȱȱ ȱȱȱǰȱȱĴȱ¢ȱ
are or are not prepared. In this regard, we should not provide students 
 ȱ¢ȱęȱǰȱȱěȱȱȱȱ Ěȱȱȱ
ǰȱ¢ȱȱǰȱ ȱȱȱȱǰȱȱȱǯȱȱ ȱ  
ǯȱ ȱ ȱ ȱ ¡ȱ ȱ Ȭȱ ȱ ȱ ȱ ȱ -
ȱȱȱǱȱȱȱȱǰȱȱȱ
ȱ ȱ  ȱ ȱ ȱȱ ȱ¢ǯȱȱȱ ȱ ¢ȱ ȱ
ȱȱȱȱȱȱȱ¢ȱȱǰȱŜśƖȱȱȱ-
dents express that they feel unable to deal with this type of work. They feel 
ȱ¢ȱȱǯȱȱǰȱ¢ȱ¡ȱȱȱȱȱ¢ȱ
ȱȬȱȱȱȱȱȱȱȱȱȱȱ
ǯȱȱȱȬȱ ȱ ȱȱ¢ȱȱȱ ȱ
ȱǰȱȱȱȱȱȱȱ¢ǰȱȱȱ-
¢ȱȱȱ¡¢ȱȱȱȱȱȱ¡ȱ ȱ ȱ
be demanded of them in their professional life.     
d. ȱȱȱȱ ǱȱŝŘƖȱȱȱȱȱȱ ȱȱ
ȱȱȱ¢ǯȱ
 ǰȱŘŞƖȱȱȱȱȱȱ
ȱȱȱȱȱĚȱȱǰȱȱȱ¢ȱȱȱȱ
ȱ ¢ȱȱȱȱǯȱȱĚȱǰȱ
śŞƖȱȱȱ¢ȱ¢ȱȱȱȱȱȱĚȱ¢ȱǰȱřŜƖȱ
ȱȱǰȱȱŜƖȱȱȱȱǯȱȱ
ǰȱŜřƖȱ¢ȱ¢ȱȱĴȱȱȱȱȱȱȱ
ȱȱȱǯȱȱȱȱȱȱȱȱȱȱ
group work as a strategy for knowledge sharing, but that students should 
ȱȱȱȱ¢ȱ ȱĚȱȱ¢ȱǰȱ ȱ-
ȱȱȱȱȱȱȱȱ¢ȱȱĜȱ-
sion and support.         
e. With regard to responsibility for the learning process: ŘŞƖȱȱȱȱȱ
ȱȱȱ¢ȱȱȱȱǰȱȱȱŚŗƖȱ
believe that it is a shared responsibility. These data suggest that we should 
ȱȱ ȱȱ¡ȱȱȱȱȱȱ
ȱ¢ȱȱ ȱ ȱȱȱȱȱȱȱ
individuals.
ȱǰȱȱȱęȱȱȱȱȱȱȱȱȱȱ
ȱȱȱ ȱȱȱǰȱȱȱȱěȱȱ
ȱȱ ȱȱȱ ȱ ȱ ȱȱǰȱ
ȱ ȱȱȱȱǰȱȱȱȱȱȱȱ
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ȱȱȱȱȱȱ¢ȱȱȱǯȱǰȱ
ȱȱ ȱȱȱȱ ȱȱȱȱȱ
ȱȱȱ ȱȬȱǯȱȱȱȱȱȱȱ
ȱȱȱȱȱȱȱȱȱ¢ȱȱȱȱ
ěȱ ¢ǯȱ
Furthermore, the analysis reveals several key issues that are important for 
ȱ ȱȱȱȱǱȱ ȱ ǯȱȱ ȱȱ ¢ȱ ȱ ȱ
ȱ ȱǲȱǯȱȱȱȱȱȱȱȱȱ
ȱ ǲȱǯȱ¡¢ȱȱȱ ȱȱȱ¡ǲȱǯȱ-
ȱȱȱȱĚȬǰȱȱǯȱȱ¢ȱ ȱ-
¢ȱȱȱ ȱ ȱ ȱǯȱȱȱ ȱȱȱȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱ
ȱěȱ ¢ǯ
Considerations of Programming Courses
ȱęȱȱȱȱȱȱȱȱȱȱȱȱȱ-
ǰȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
ȱǯȱȱȱ¢ȱȱȱȱȱȱȱ
ǰȱ ȱȱȱęȱȱȱȱȱ ȱȱ-
¢ȱǯȱȱǰȱȱȱ ȱȱȱȱȱȱ
ȱ ȱȱȱȱȱȱǯ
ȱȱȱȱȱȱǰȱȱȱȱȱǻ-
ȱǰȱȱȱȱȱ¡Ǽȱȱȱȱȱ
ȱȱ ȱŘŖŖŜȱȱŘŖŗŗǰȱȱȱȱȱȱŘǯȱ
ȱŘǯȱȱȱȱȱ
Programming course Failure rate
ȱȱ śŗǰřřȱƖ
Programming I řśǰşřȱƖ
Programming II řŖǰŘŚȱƖ
Programming III ŘŖǰřśȱƖ
Programming IV ŗŜǰŝŘȱƖ
ȱȱȱȱȱȱȱǰȱȱȱȱȱȱȱȱȱȱ
ȱȱȱȱǯȱȱȱȱȱȱȱȱ
ȱǯȱȱȱȱȱ¡ǲȱȱȱȱȱȱ
ȱȱȱȱ ȱȱ¢ȱȱȱȱȱ
ȱ ȱȱ¢ȱȱȱȱ ȱȱȱ¢ǯȱȱ¡ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
ȱȱȱǯȱȱȱȱȱȱ-
ȱȱȱǯȱȱȱ¡ȱȱȱȱȱȱȱȱ
ȱȱȱȱǰȱ¢ȱȱȱ¢ȱǯ
ȱ¡ȱȱ ȱ¢ȱȱȱęȱȱǱȱȱȱȱ
ȱȱ ȱǰȱȱǰȱ¡¢ȱǰȱĚȱǰȱ
ȱ ȱ ¢ȱ ȱ ¢ȱȱ ǰȱ ȱȱ ȱ
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they work.
Phase II: An Initial Design Solution
ȱȱȱȱȱǰȱȱȱȱȱȱȱ
ȱȱ ȱȱǱȱǻŗǼȱȱȱȱ¢ȱȱȱǻŘǼȱȱ
ȱ ȱȱ ȱȱ ȱȱȱ ȱȱ ȱ ȱ-
ȱȱȱȱęȱȱȱȱǯȱȱȱǰȱ
ȱȱ¢ȱȱȱ¢ȱȱ¡ȱȱȱȱȱȱ
ȱȱȱ ȱȱȱȱȱȱǰȱȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ¢ȱ¢ȱ ǯȱ ȱȱ
ȱȱȱȱȱȱȱȱǰȱȱȱȱȱȱ
ȱȱȱȱȱȱǯȱȱǰȱȱȱȱ
ȱȱęȱȱȱȱȱȱȱȱȱȱȱȱȱ
¡ǯȱȱȱȱȱȱȱȱǯ
Faculty Professional Development
ȱȱ ȱȱȱȱȱȱǰȱȱȱȱȱȱ-
ȱȱȱȱȱȱȱȱȱ¢ȱȱ¢ȱ-
sional development that allows them to: (1) strengthen their skills in designing 
 ȱȱǰȱȱǻŘǼȱȱȱ¢ȱȱȱȱȱ
ȱȱȱȱȱȱ£ȱȱǯ
ȱȱȱ ȱ ȱȱ ȱȱ ȱȱȱ-
ming professors, and has a goal to establish gradually the basis for the forma-
ȱȱȱ¢ȱȱȱȱȱ¢ȱȱǻŗşşŞǼǯȱȱȱǰȱ
ȱȱȱ£ȱȱȱȱȱȱěȱȱ ȱ
¢ȱȱȱ ȱȱǰȱ¡ȱ¡ǰȱ ȱȱ
ȱǻȱǭȱǰȱŘŖŖŘǲȱȱǭȱǰȱŘŖŖŚǼǯȱȱ-
ȱȱȱȱȱȱȱȱĚȱȱȱ
ęȱȱȱȱȱȱȱȱȱȱȱȱȱ
ȱȱȱ¢ȱȱȱȱȱǻȱǰȱĴǰȱ-
son, & Stigter, 2006). 
ȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ǰȱ
 ȱȱȃȱ¢ȱȄǯȱȱ ȱȱȱȱ
are suggested, with the goal of gradually developing skills that allow profes-
ȱȱȱȱȱȱȱ ȱȱȱǰȱ
ȱȱȱ ȱȱȱ¡ȱȱǯȱȱ-
¢ȱȱȃ¡Ȅȱ¢ȱȱȱȱȱȱȱȱ
Ȃȱȱ¢ȱȱȱȱȱȱȱȱǯ
¢ǰȱȱȱȱȱȱȱȱȱ
ȱȱȱ ȱ ȱȱȱȱȱǰȱ ȱ Ȃȱ
¢ȱȱȱȱȱȱȱȱǯȱȱ ȱȱȱȱȱ
¡ȱǯ
Introducing the Principles of POPP
ȱȱȱȱȱȱȱȱȱȱ ȱ ȱȱȱ
ȱȱǻȬ
ǰȱŘŖŖŘǲȱ	ěȱǭȱǰȱŘŖŖřǲȱ-
46
mos, 2004):
• Formulation and investigation of exemplary problems. In order to under-
ȱ ȱ ȱ ȱ ǰȱ ȱ ȱ ȱ ȱ ȱ ȱ ¢ȱ
Ǳȱ ¢ȱ ǰȱ ǰȱ ȱ ȱ-
ȱǰȱȱ¡ȱȱĚǯȱȱȱȱ
ȱȱȱȱȱȱȱȱ£ȱȱǯ
• ȱǯȱȱȱȱȱȱ¢ȱȱȱ-
ȱ ȱȱȱ ȱȱȱȱȱȱȱȱȱ
ęȱȱȱȱǯȱȱȱȱȱȱȱȱȱ
ȱ¡ȱȱǰȱ¢ȱȱȱȱȱ-
wards learning. 
• ¢ȱ ǯȱȱ¢ȱ¡ȱ¢ȱȱ ȱ-
¢ȱ ǰȱ ȱȱȱȱ¢ȱ¢ȱȱ-
ȱ ȱȱȱȱǯ
• ȱȱȱȱǯȱȱȱȱȱȱȱȱȱ
ȱȱȱȱǰȱȱȱȱȱ¡ȱ
ǯȱǰȱȱȱȱȱȱȱȱ ȱȱ
ȱȱǯ
ȱ¢ȱȱȱȱǰȱȱȱȱȱ-
ȱȱȱȱ ȱȱȱȱ¢ȱȱȱȱȱȱ-
ȬȱȱȱȱȱȱȱȱȱȱǻȱȱřǼǯ
ȱřǯȱȱȱȱȱȱȱ
 ȱŗ ȱŘ ȱř
Problem 
solving
Emphasis on 
ȱ
of methods
Professor 
provides prob-
lem statement
Exemplary 
problems
Professor 
provides prob-
lem statement
Exemplary 
ȱȬ-
tured problems
Student iden-
ęȱȱ
or need

autonomy Professor pro-ȱȱęȱ
knowledge and 
skills to learn
Professor 
ęȱȱ
needs and learn-
ȱ
Student identi-
ęȱȱȱ
ȱȱ
and goals based on 
ȱęȱ
Group work
Task divi-
sions between 
students
Collabora-
tive learning
Strategies 
ȱĚȱ
management
Collabora-
tive learning
ěȱ
leadership
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Integration 
ȱ¢ȱȦȱ

Knowledge 
of theories 
and methods
ęȱ
ȱȱ
of theories and 
methods
ȱȱ-
ories and methods
ěȱ
ȱ
At the begin-
ning and end 
ȱȱ
ȱȱȱ
ȱȱ
Continuous 
and integrated in 
ȱ
ȱ
with industry

¢ȱ
problems based 
on real-life 
solutions
Contextual-
£ȱ¢ȱ
real problems
Coordination 
with industry 
and its needs
Ě
Minimal 
ȬĚȱ
on learning
Ěȱȱ
ęȱ
ȱĚ-
tion on theories 
and methods
ȬĚȱȱ
ȱȱ
Ongoing learner 
ȬĚ
ȱ-
Ěȱȱ-
ǰȱȱ
and methods, 
relationship with 
industry and the 
ȱ
Evaluation Profes-
ȱęȱ
assessments
Students pro-
ȱęȱ
of solutions
Self-assessment, 
peer assessment
ȱĚ¡¢ȱ
in assessments 
based on stu-
ȱ
Self-assessment 
ȱ
Peer assessment
£ȱ
ȱȱȱ
ȱ
ȱȱȱȱȱȱȱȱȱȱ¢ȱȱȱ¡ǰȱ
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ing gradually, and that they also need to be trained in how to deal with learn-
ȱȱĚȱ ȱȱ ǯȱ ȱȱȱ ¢ǰȱȱȱȱȱ
ȱȱ ȱȱě¢ȱ¢ȱȱȱȱȱȱǯȱ¢ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ¢ȱ ȱ ȱ ŗǰȱ ȱ -
¢ȱȱ¢ȱȱȱǰȱȱȱȱȱȱȱ
ȱȱȱȱǯȱȱǰȱĚȱȱȱȱȱ¢ȱ
ȱȱǰȱȱȱȱȱȱȱ¢ȱęȱ-
ȱǻȱǼǯȱȱȱǰȱȱȱȱȱȱȱ¡ȱ
ǯȱǰȱȱ¢ȱȱȱ ȱȱȱȱȱȱ¡-
ȱȱ ȱ¢ȱǻ	¢ǰȱŘŖŖŘǼǰȱȱȱȱȱȱȱȱȱ
ȱŗȱ ȱȱȱȱřȱȱȱȱǯ
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ȱęȱ ȱȱȱȱȱȱȱȱȱ¢ȱȱȱȱ
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The Problem: The Core of the Design
ȱȱǰȱȱȱȱȱȱȱȱǯȱȱ-
ȱȱ¡ȱȱȱ¢ȱȱǰȱȱȱȱȱ-
ǰȱ ȱ ȱ ¢ȱ ȱ ȱ Ȭȱ ǯȱ ȱ ȱ ȱ ȱ ȱ -
ǰȱȱ ȱȱ ȱ ȱȱȱǰȱȱȱ ȱ
£ȱȱȱǰȱȱȱȱȱ
ȱȱǰȱ ȱȱęȱȱ ȱȱȱȱȱȱ
ȱȱȱȱ¡ȱȱȱęȱǯȱȱȱ ¢ȱȃȱ
ȱȄȱȱȱȱ ȱȱȱȱ ȱȱǰȱ
ȱȱȱȱȱȱȱ ȱȱȱȱ-
tions to solve them.
ȱ ȱ¡ǰȱ ȱȱȱ ȱȱ ȱ ȱȱ-
ǰȱȱ ȱȱ ȱȱȱȱǰȱȱȱȱ
 ȱȱǯȱȱ ȱȱȱ ȱ ȱ ȱȱȱ
programming professors in the development and implementation of learning 
ǰȱ¢ȱȱȱȱ¢ȱǯ
• ȱǱȱȱȱȱȱȱȱ ȱȱȱ
 ȱȱȱȱȱȱȱȱȱǻǰȱŘŖŖŜǼǰȱȱ
ȱȱȱȱȱȱȱȱ ȱȱȱȱȱ
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desired knowledge about paradigms, languages, methods, programming 
ȱǰȱ ȱȱǯȱȱ ȱ ȱȱȱ ¢ȱ
ǰȱ ȱȱȱ ȱ ȱ ȱȱ ȱȱ
ȱȱȱ¡ȱȱ ȱěȱȱȱȱ-
ing. 
• ¢ȱȱǱȱȱȱȱȬǰȱǰȱȱ¡ǲȱ
ȱ ȱȱ ȱ  ȱ ǲȱ ȱ ȱ ȱ ȱ
ǲȱȱȱȱȱȱǯȱȱȱȱȱ
ȱȱȱ¢£ȱȱǯȱȱȱǰȱȱȱ-
ȱȱȱȱ ȱȱȱȱȱ ȱȱ
ǰȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ  ȱ
ǻ	ěȱǭȱǰȱŘŖŖřǼǯȱȱȱȱȱȱȱȱǰȱȱ
ȱ ȱ ȱ ǰȱ ȱ ȱ ȱ ȱ ǰȱ ȱ
ȃȱȄȱȱȱȱ¢ȱȱȱȱȱ ȱȱěȱ
ȱǰȱȱȱȱȱȱȱȱȱȱȱȱ-
ȱȱ¢ȱǯȱ ȱ
• ȱ ȱ ȱǱȱȱȱ ȱ ȱ-
ȱȱȱȱȱȱȱȱȱȱȱ¡ȱ ȱ
ȱȱȱȱȱȱȱǯȱȱȱȱ-
ȱȱȱ¡¢ȱȱȱĚȱȱȱȱ ȱȱ-
terests of students. 
• ¢ȱȱ Ǳȱȱȱǰȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱ ȱȱȱȱȱȱȱȱȱǯȱ
ǰȱȱ
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 ȱǰȱȱȱ¢ȱȱȱȱȱȱȱȱ
ȱȱǯȱ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ȱȱȱ¢ȱȱȱȱȱȱě¢ǰȱȱȱ-
ǰȱȱȱȱĚȱǯ
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¢ȱȱȱȱȱȱ
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The First Intervention
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2. In order to promote autonomy:  to present open and exemplary problems, 
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plement self-assessment and peer-assessment strategies in the group work.
The Second Intervention
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addition, students were asked to form groups of 4 to 5 members and to use 
ȬȱȱȬȱȱȱȱȱȱ-
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programming language.
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problem based on a real-life situation.
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Project formulation
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Professor feedback
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Group work
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ming II (PII)
98 students
ȱ ȱĴȱ ȱ ȱ ȱȱȱ ǻ¡-
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I like group work more than individual work ŚŞƖ ------
Motivation
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Assessment
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Overall perspective
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d. Autonomy should be gradually fostered.
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Abstract
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the universities must prepare themselves in order to to be able to play this role. 
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GCI Rank Value
2011–2012 61 (out of 142) 4.3
2010–2011 56 (out of 139) 4.3
2009–2010 55 (out of 133) 4.2
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tiveness Index, developed by The Development Observatory of the University 
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Category Rate in the index
Very high 0.80 -1.0
High 0.60 – 0.79
Medium 0.40 – 0.59
  0.20 – 0.39
Very low Below 0.20
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Theoretical Framework of Triple Helix
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Internal Transformation of the Spheres: The Case of the 
University
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from one university, six people from three SMEs and one representative of a 
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However, university authorities should start on the internal transformation 
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UNA professes to be the University for people with fewer possibilities, and 
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Third, it is essential and urgent for the university to start working more with 
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industry, not only to know the kind of professionalism that the market needs 
but also to be the driver of innovation and development. 
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 Kolmos et al (2007, p. 5) state that
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Furthermore, the university should prepare students for double-loop learn-
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motivation and harms learning and innovation. 
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(Zeleny, 2005). 
Development of ICT Competences in SMEs Within the 
Triple Helix Framework
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students with one semester long internships. Even though the intervention had 
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SMEs.
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(2003, p.193)). 
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Kotelnikov (2007) has determined four possible progression stages of adop-
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He also notes that not all the SMEs need the same degree of ICT adoption. 
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The overall strategy targets to support the SMEs for an extended period of 
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Development of Basic ICT Competences
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Development of Advanced ICT Competences 
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and Henson et al., 2008) 
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limitations be ignored. (Fahmy & Bygholm et al, 2012).
Danish Business School Experience as a Point of Departure 
for the Research
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like Egypt and Vietnam (Fahmy and Bygholm et al, 2012).
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Theoretical Framework: The Learning Situation Model
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Some general observations were that few students had books but most had 
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this seemed to be out of habit. Apparently, all students were at the same level 
of understanding and learning – only two students seemed to be alone and not 
integrated in what was going on. One of them looked foreign. 
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(fragmented).
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asking if they were following the session or not. The session ended with home-
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40 students. The number of students ended up being 24 as more students kept 
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English.
ȱ ȱȱ ȱ ȱȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱĴȱȱȱȱȱȱȱ ȱȱ ȱȱȱȱ-
ǯȱȱȱȱȱȱȱȱȱȱȱȱȱ
ȱȱǯȱǰȱȱȱȱȱȱȱȱȱȱ
ȱȱȱ ȱȱȱȱȱȱȱȱȱȱ
student presentations:
ȃȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
ȱǳȱȱȱ£ȱǰȱ ¢ȱȂȱ¢ȱȱǵȄȱ
ǳȃȱȱ ȱȱ£ȱȄȱǳȃȂȱȱȱ¢ȱ
ȱȱȱ£ȱǵȄ
One of the presenting students seemed embarrassed in front of other students 
ȱ ȱȱȱǰȱȱ¢ȱȱǯȱȱȱȱȱ
ȱȱȱȱȱȱȱȱȱȃȱȄȱǻ ȱ ȱ
ȱȱȱȱǼǯȱȱȱǻ ȱǼȱȱȱȱ-
ȱȱǯȱȱȱ ȱȱ ȱǰȱȱȱȱȱ
¢ȱĴȱȱȱȱȱȱȱȱȱȱ
ǯȱ ȱ ȱ ȱ ȱ ȱ ¡ȱ ȱ ¢ȱ ȱ ȱ ȱ -
ǰȱȱ¢ȱȱȱȱȱ¡ǯȱȱȱȱȱȱȱ
ȱȃȱȱ Ȅǯȱȱȱȱȱȱȱǰȱȱȱ
ȱȱȱȱȱǰȱȱȱǰȱȱȱ
 ȱĴǯȱȱȱȱȱȱȱȂȱǯȱǰȱȱ
students presenting seemed to be embarrassed and whispered to other stu-
ȱĴȱȱȱęȱ ǯȱȱȱǰȱȱȱȱȱ
ȱȱȱȱȱȱǯȱȱȱȱ¢ȱ¢-
ȱȃ¢ǵȄȱȱȃȱ¢ȱȄȱȱȃǰȱ	Ȅǯȱȱǰȱȱȱȱ
ȱȱȱȱȱȱǰȱȱȱȱȱȱȱȱ
ȱȱǯȱȱȱȱȱ¢ȱ ȱȱ ȱ-
ȱȱȱǯȱȱȱȱȱȂȱǰȱȱ-
ȱȱȱ ȱȱȱȱȱȱȱǯȱȱȱ
 ȱĴȱȱȱȱȱȱǰȱ ȱ ȱȱǰȱȱȱ
ȱȱ¡ȱ ȱ ȱȱǰȱȱ ȱȱȱȱ ǰȱȱȱ
ȱȃ ȱ¢ȱȱ¢ȱȱ¢ȱȱȱ ȱȱȱȱ
ȱ¢ȱȂȱȱȱ ȱ¢ȱ¢Ȅǯȱȱȱȱȱȱȱ ȱ
ȱȱȱȱȱȱ ȱȱ¢ȱĴȱȱ ȱȱȱ
ȱĴǯȱȱȱȱȱȱȱȱǰȱȱ¢ȱȱȱ
95
ȱ¡ȱȱȱȱĴȱ ȱǯȱȱ ȱ ȱ¢ȱȱȱȱ
ȱȱȱȱȱęȱǯȱǰȱȱ ȱȱȱȱȱ
ȱȱ ȱȱȱ ȱĴȱȱȱȱȱȱȱȱ
 ȱȱ ȱȱȱȱǯ
ȱȱȱȱ ȱȱȱǰȱȱ£ȱȱȱȱ-
ȱǯȱȱȱȱȱȱȱȱǯȱȱȱ ȱ
ȱȱȱȱ ȱ¢ȱȱȱǰȱȱȱ-
ȱȱȱ¡ȱȱȱȱȱȱȱȱȱ-
£ȱȱȱǯ
ȱȱǰȱȱȱȱȱǰȱȱ¢ȱȱȱȱ
ȱȱȱȱǯȱȱȱȱȱȃ
Ȅǰȱȱ¢ȱ
Ĵȱȱȱȱȱȱȱȱ ȱ ȱ ȱȱ
Ĵȱǻȱȱȱȱȱȱȱȱȱȱȱȱ¢Ǽǯ
ȱ¢ȱȱȱȃȱȄȱȱȱȱȱȱȱȱȃ-
ȬȱȄȱǻ ȱ ȱȱȱȱȱǻȃȄǼȱȱȱ ȱȱȱ
ęǼǯȱ Ȭ ¢ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱǰȱȱȱȱ ȱȱȱȱȱ
ȱ¢ȱǯȱȱȱȱȱȱȱȱȱȱǰȱȱȱ
ȱȱȱȱȱȱǯȱȱȱȱȱȱ¢ȱ
ȱȱȱȱęȱȱȱȱȱȱȱǻȱ ȱȱȱ
Ȃȱȱȱȱ Ǽǯȱȱȱȱ ȱȱȱ
ȱ¢ǰȱ ȱȱ¢ȱȱěȱ¢ȱȱǰȱȱȱȱȱ
¢ȱȱ£ȱȱȱ¢ȱǰȱȱ ȱȱ¢ȱȱȱ ȱ
ȱȱȱȱȱ ǯȱȱȱȮȱȱȱȱȮȱ
ȱěȱ¢ȱȱȱȱǰȱȱȱȱȱȱȱ
ȱȱ ȱȱȱȃęȱ¢Ȅǰȱ ȱȱȱȱȱȱ
ȱ ȱȱȱȱȂȱȱȱǰȱȱȱȱ¡ȱȱ
ȱȱȱȱȱǻȱŘŖŖŖǼǯȱȱȱȱĚȱȱȱȱ¡-
ȱȱȱȃȱȄǰȱ ȱȱȱȱȱȱȱȱȱȱ
Ȃȱȱȱȱȱȱǰȱ ȱȱǰȱȱȱȱ
ǰȱȱȱȱȱȱȱȱȱȱ¢ȱȱ-
 ȱȱȱ ȱǯȱǰȱ ȱȱȱȱȱȱ
ȱȱȱȱȱ¢ȱȱȱȱȱȱȱ ȱ
ȱȱȱȱǯ
96
ȱřǱȱȃȱȄȱȱ
ȱȱȱǰȱȱȂȱȱȱȱȱȱȃ	Ȅȱȱȱȱ
ȱȱǯȱ
ȱȱȱȱ ȱȱȱȱȱ ȱ
ȱȱȱȱ¡ȱȱȱȱȱ ȱȱȱȱȱ
ȱȱȱȱȱȱȱȱȱȱȱȱ¡ǯȱȱȱȱ
ȱȱȱȂȱǰȱȱ¡ȱȃȱȱȱȱȱȱȄǯȱ
ȱȱȱȱȱȱȱȱȱȱȱȱ
ȱ ȱ ¡ȱ ȱ ȱ ȱȱ ǰȱ ȱ ȱ ȱ ȱ
ȱȱȱȃȂȱȱȱ¢ȱȱȱȱ£ȱǵȄȱ
ȱȱȱȱȱ ȱȱ¡ȱȱȱȱȱȱȱ
ȱȃ£ȱ Ȅǰȱ ȱ ȱ ȱȱ ęȱ ȱ ȱ ȱȱ
ȱ ȱȱ ȱ¢ȱȱȱǰȱ ȱȱ ȱ ȱ ȱ
ȱȱȱȱȱȱ¢ȱĴȱȱȱȃ¢ǵȄȱȱȃȱ
¢ȱǵȄȱȱȃǰȱ	Ȅǯȱȱȱǰȱȱȱ¢ȱǯȱ
ȱȱȱȱ¢ȱȱȱȂȱĴȱ ȱȱȱ ǰȱ
ȱ¢ȱȱȱȱȱȱȃȄȱȱ ȱ ȱȱĴȱ ȱ
¢ȱȱȱȱǰȱ¢ȱȱȱȱȱȱȱȱȱ
ȱȱȱǰȱ ȱȱȱȱȱȱȱȱȱȱ-
ȱȱȱȱȱȱȱȱǯȱȱȱȱȱȱ
ȱȱȱȱȱ ȱ ȱĴȱȱȱȱȱǰȱȱȱ
ȱȱȱ ȱ ȱȱ ȱȱȱ ǻȱȱǼǯȱ ȱȱ
¢ȱ ȱȱǰȱȱȱ ȱȱȱȱȱ¢ǯȱ
ȱȱ ȱ ȱȱȱȱȱǰȱȱȱĴȱȱȱ-
ȱȱȱȱȱȱȱȱȱȱȱȱǯȱȱȱ
ȱ ȱȱȱ ȱ ȱǰȱȱȱȱ  ȱȱȱ
ȱȱȱȱǯȱȱȱȱȱȱȱȱȱȱ
ȱĴȱȱȱȱȱȱȱȃȄȱȱȱǰȱ
and thus students do not take any responsibility for their own learning.
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Egypt
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MT) established in 1972. 
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universities in Egypt, Cairo University, on 14 February 2012 and we will pres-
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their heads until the exams and simply pour it out of their heads into the exam 
papers. This is how they would pass the exams in Egypt. 
Discussion and Concluding Remarks 
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authority. Thus, the real authority of the learning situation is the ¡ transmit-
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blended learning programs. However, this study demonstrates that it is very 
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Abstract 
ȱȱ¡ȱȱȱȱȱ¢ȱȱȱȱ
¢ȱȱȱȱ ȱȱȱȱȱȱ ȱ
ǯȱȱȱ¡ȱ ȱȱȱȱ¢ȱȱȱ
ȱȱȱȱȱȱȱȱȱȱ
ȱȱȱȱȱȱȱȱ ¢ȱȱȱ¢ȱȱ ȱȱ
ȱȱ¢ȱȱȱ¡¢ȱȱǯȱȱȱȱ¢ǰȱ
ȱȱȱȱȱȱȱȱ Ȭȱ-
ȱȱȱěȱȬȱǱȱȱǰȱ-
Ȭȱ¢ȱȱȬȱǯȱȱȱȱ¢ȱ-
£ȱȱȱęȱȱěȱǱȱȱǻ¢ȱȱȱ
ȱȱ ȱȱȱȱ ȱȱȱȱęȱǼǰȱ
ȱǻ¢ȱȱȱȱȱ ȱȱȱȱȱȱȱȱ
ęȱǼȱȱȱǻ¢ȱȱȱȱȱ ȱȱȱȱ
ȱȱȱȱȱȱȱȱȱȱęȱ-
Ǽǯȱ¢ǰȱȱȱȱȱȱȱ¢ȱȱȱ
Ȭȱȱ ȱȱȱȱȱȱȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱ
¡ȱȱǯ
Preamble
ȱȱȱȱȱȱ¢ȱǻǼȱȱ-
ȱȱȱȱȱȱ¢ȱȱȱȱȱȱ
ȱȱȱ¢ȱ¢ȱǻ ǰȱǰȱǰȱǭȱǰȱŘŖŖŞǼǯȱȱȱȱ
ȱȱȱȱŞŖǰśŖŖȱȱȱȱȱȱ-
ȱȱ ǻǼȱǯȱȱ ȱȱȱ ȱ ǰȱ ȱ ȱ¡ȱȱ
ȱǰȱȱ¡ȱȱǰȱȱȱȱǰȱ
ęȱȱȱȱȱȱȱȱȱ
ȱȱǻȱȱ¡ǰȱǰȱǰȱǭȱǰȱŘŖŖŜǲȱǰȱŘŖŗŗǲȱ-
ǰȱŘŖŖśǲȱȱȱǰȱŘŖŗŘǲȱ
 ȱǭȱǰȱŘŖŖŜǲȱǰȱŘŖŖŗǼǯȱ
 ǰȱ
ȱȱȱȱȱȱȱȱ¡ȱ-
ȱ ȱ ȱ ȱ ¡ȱ ȱ ȱ ȱ ȱ ȱ ȱ £-
ǯȱǰȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ -
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ȱǯȱ¢ǰȱ ȱȱȱȱ ȱȱ
 ȱȱȱȱ¡ȱȱȱȱȱȱȱ
ȱęȱ¡ǵȱ¢ǰȱȱȱȱǰȱ ȱȱȱȱǵȱ
¢ǰȱȱȱȱȱȱȱȱȱ¢ȱĴȱȱȱ
ǵ
¢ǰȱ ȱ ȱ ȱ ȱ ȱȱȱȱ ȱ
 ȱ
ȱ Ȃȱ ǻŘŖŖŜǼȱ ęǰȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ¢ȱ ȱ ȱ ȱ ǯȱ ¢ȱ ¢£-
ȱŚŞȱȱȱȱŗşşśȱȱŘŖŖŜȱȱȱȱȱȱ
appeared to have one or more of the following four main limitations: (a) in-
ȱȱȱ¢ȱǻǯǯǰȱȱǰȱȱȱ-
ȱ ȱ ȱ ȱ ȱ ȱ ¢Ǽǰȱ ǻǼȱ ȱ
ȱ ȱ Ȃȱ Ȭȱ ȱ ǻǯǯǰȱ  ȱ ȱ ¢Ǽǰȱ ǻǼȱ
Ȭȱȱȱǻǯǯǰȱęȱ¢ȱȱȱȱ ȱ¢ǼǰȱǻǼȱ¢ȱȱ
ȱȱȱȱ ȱ ȱȱȱȱȱǻǯǯǰȱȱȱȱȱȱ
ȱȱȱȱȦȱǼǯȱ¢ȱȱȱȱ-
¢ȱȱȱȱȱȱȱȱȱȱ¡ȱ-
ǯȱȱȱęȱȱȃȱȱȱȱǰȱǰȱǰȱ
ȱȱȱȱȱȱ¢Ȅȱǻȱǭȱ £ǰȱŘŖŖŚǰȱǯȱŗŝǼǯȱ
¡Ȭȱȱȱ¢ȱȱȱȱȱȱȱȱ
¢Ȭȱęȱȱȯȱȱȱǻ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Combinations and Sequences of Methods
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Stage Method(s) Outcome Participants
Commonly agreed 
ȱȱ
ȱę
2 FGDs
Problem 
statement
19 12th  
graders
ŝȱ
ȬȬěȱ
relationships with 
the problem
2 prob-
lem-tree 
analyses
Cause-and-ef-
ȱ¢
19 12th graders
ŝȱ
113
Stage Method(s) Outcome Participants
Context-dependent 
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FGDs and 
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Cultural 

Outsiders 
ȱȁ-
ȱȂǱȱ
ȱȱ
ȬȬęȱ¡-
ȱȱ
¢ȱȱ
and events
Change agent,
students, 
ǰ
admin roles,
parents
Triangulation — The Validation Process
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data triangulation is further divided into three types: personal triangulation, 
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ȱŘŖŗŗǯȱ 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three methods (see Figure 1.).
Sources
of information
Teachers
Events &
Processes
Students
Methods &
Techniques
Problem Tree
Focus Group Discussion
Semi Structured Interview
Cultural Transect
Fig 1a. Between-method triangulation            Fig 1b. Personal triangulation
ȱȱȱȱȱȱȱȁȱȂȱǻȱ-
bers, 1994b) phase of about seven days. During a period of approx. six months, 
ę ȱȱǰȱ	ǰȱǰȱȱȱ ȱȱ ȱȱęȱ ȱ
weeks of an overall four-month stay in the village. However, validation by 
ȱ ȱ¢ȱȱȱ ȱ¢ȱ ȱ ȱ ȱ ȱ -
Ȭęȱȱȱȱȱȱȱȱȱ-
net media. 
Facilitation of PRA Methods
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Ǽǯȱ 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ȱ ȱȱȱȱȱȱȱ ȱȱ¢ȱȱ
ȱȱȱȱȱȱǯȱȱȱǰȱȱȱȱȱȱȱȱ
ȱǰȱȱȱȱȱ¢ȱȱȱȱȱ
ȱȱ¢ȱȱȱǯȱ
ǰȱȱȬȱȱ-
ȱȱȱȱȱ ȱȱ¡ȱ ȱ ȱȱȬȱ
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ȱȱȱ ȱǯȱȱȱęȱ ǰȱȱȱ-
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ȱȱȱ -
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 Table 1. Summary of Causes of the Problem
Causes Groups
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Beyond PRA: Mapping Barriers into Macro, Meso, and Micro Levels 
of the Education System
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Marco
(National)
Level
Meso
(Institutional)
Level
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Stakeholders’ 
(administrators, 
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guardians) roles and 
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Inter-dependencies of barriers
Education system’s
external barriers, which 
are national challenges
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Taking a step further from the above framework (Figure 2) and mapping (Ta-
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Conclusion and Future Scope
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development partnerships are two of the eight Millennium Development Goals 
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sustainability. 
The Rationale for ICT Integration
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to stay (Mishra & Koehler, 2006). 
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(Kiander, 2004). 
The points raised by Hietanen (2006) and Kiander (2004) support the wide-
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Understanding the Context
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Papua New Guinea.
ȱȱȱȱȱřŖŖȱȱ ȱȱȱȱ¡¢ȱ
şŖŖǰŖŖŖǯȱȱȱȱȱȱǻśŘǯřƖǼȱȱȱȱȱǻ
ȱ-
ȱǰȱŘŖŗŗǼǯȱȱ	ȱȱȱȱǞŚǰśŘŜȱǻ¡ȱȱȱ
 ȱ¢ȱȮȱȱǼǯȱȱ¡ȱȱȱȱ
řǯŚƖȱȱ	ǯȱȱȱ ȱȱȱ ǻ ȱ ȱ	Ǽȱ ȱ ȱ
ȱȱȱ¢ȱȱȱȱȱȱȱ
ȱȱȱǻǯǯȱǰȱǰȱȱȱȱǼǯȱȱ
ȱȱȱȱ¢ǰȱ¢ȱȱ¢ȱȱ ȱşŚǯŘǰȱŞŖǯşȱ
ȱŗśǯŚȱ¢ȱǻ
ȱȱǰȱŘŖŗŗǼǯȱȱ¢ȱǰȱ
ȱȱȱȱȱ ȱŘŜǱŗȱ ȱȱ¢ȱ ȱ ȱȱȱȱ
ȱȱȱȱȱǯȱȱşŝƖȱȱȱȱ ȱ-
131
ęȱȱȱȱǻ
ȱȱǰȱŘŖŗŗǼǯȱȱǰȱȱ£ȱ
ȱȱȱŗŖǯŝȱ¢ȱȱǯȱȱȱȱȱŞśƖȱȱȱȱ
ȱȱǻȱŘśȱ¢ȱȱǼȱȱȱȱȱ¢ȱǯȱȱ
ȱȱǰȱȱ¡ȱȱȱęȱ ȱ ȱȱȱȱȱ
ȱ ȱȱ
ȱǻǯǯȱǰȱǰȱ ĵǼȱȱȱȱ
 ȱȱȱȱȱ ǯȱ
ȱȱȱȱȱȱȱȱȱȱȱȱ¢ȱ ȱȱ
ȱ Ǳȱ ǻǼȱ ȱ ȱ ¢ȱ ȱ ǻȱ ȱ ¢ȱ ȱ ȱ
ȱĴǼǲȱǻǼȱȱ¢ȱȱǰȱȱǻǼȱȱȱ ȱ
ȱȱȱǯȱ
 ǰȱřŗƖȱȱȱȱȱ ȱȱ
poverty line and this has been on the rise for some time (Human Development 
ǰȱŘŖŗŗǲȱȱǭȱ£ǰȱŘŖŖŜǼǯȱȱȱ ȱ	ȱǻ ȱȱȱȱ
ȱ ȱȱȃ¢ȱȄȱȱȃȄȱȱǼǰȱě¢ȱ
ȱȱ¢ȱȱȱ¢ȱȱȱȱǯȱȱȱȱ
ȱȱȱȱȱȱ ȱȱȱǯȱȱŘŖŖŚǰȱȱ
¢ȱȱ¢ȱȱȱȱǻǼȱ-
ȱȱȱŗŖƖȱȱȱȱȱȱȱȱǻȱ-
ȱǰȱŘŖŖŚǼǯȱǰȱȱȱȱ¢ȱȱȱȱ ȱȱ
 ȱȱȱȱȱȱȱǯȱ
 ǰȱȱȱ
ȱȱ¢ȱȱ ȱȱȱȱ¢ȱȱȱȱ¢Ȃȱ
 ȱ	ȱȱȱǻ	Ǽǯȱȱȱȱȱȱȱȱȱȱ
 ȱȃȱȱȱȱȱȱȱȱ ȱȱȱȱȄȱ
ǻǯȱŗŜǼȱȱȱȱȱȱȱřƖȱȱȱȱǻ¢ȱ¢Ǽȱ
ȱȱȱ ȱȱǯȱ

 ǰȱȱȱ ȱ ȱȱ ȱȱȱȱȱȱȱǰȱ
ȱȱȱȱȱȱȱȱěǯȱȱȱȱȱ¢ȱȱȱ
ǰȱȱȱȱǱȱȃŗŖŖƖȱȱȱ¢ȱȱ¢ȱȱȱȱ
ȱȱ¢ȱŘŖŗŜȄȱǻ	ȱȱȱȱȱǰȱŘŖŗŗǰȱǯȱŗŜǼǯȱȱ
ȱȱȱȱȱȱ¢ǰȱȱȱȱȱ-
ȱ¢ǯȱȱȱ¢ȱȱȱȱȱȱȱǯȱ
Designing a Workable Framework 
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Uganda, Mutonyi and Norton (2007) pointed out that there was a need for a 
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integration strategies. 
Several ICT integration strategies have been proposed but there is no one-
£ȱęȱȱ ǯȱȱ¡ǰȱȱȱȱ ǻŘŖŖŚǼȱ ¡ȱȱ ȱ
¡ȱ¢ȱȱȱ¢ȱȱȱ¢ȱǻŗşşŝǼȱȱȱ
132
ȱȱȱȱȱȱȬȱǰȱǰȱǰȱȱ-
ȱȱȱȱȱǯȱȱȱȱȱȱȱȱ-
ǰȱ
ȱȱǯȱǻŘŖŖŚǼȱȱȱȱȱ ȱȃȱȱȄȱȱ
ȱȱȱǯȱȱȱȱȱ¢ȱȱȱ
ȱ ȱ¢ȱ ȱ¢ǯȱȱȱ ȱȱȱȱȃ¢Ȃȱ ¢ǰȱ
ȱȱȮȱ¢ȱȱȱȄȱǻǯȱǼǯȱȱ
¢ȱǰȱȱȱŞŖŖǰŖŖŖȱȱȱ ȱ¢ȱȱȱȱȱ
ȱȱȱȱȱǞŘŖŖȱȱǻȱȱǯǰȱŘŖŗŘǲȱȱǰȱŘŖŗŘǼǯȱȱ
ěȱȱ ȱ ȱȱȱ ȱȃȱȄȱȱȱȱ
ȱȱȱ ȱȱȃȄȱěȱȱȃȱȱ¢ȱ
ȱȱęȱȱ¢Ȅȱ ȱȱȱǯȱ ȱǰȱȱ ȱ
ȱ ¢ǰȱ ȱ ȱ¢ȱȱ ¢ȱ ȱ ȱȱȱ
ȱȱȱȱǯȱȱȱȱęȱȱȱ ȱȱȱ
ȱ ȱȱȱȃ ȱȱȱȄȱǻǯȱŚǼǯȱȱȱ
ȱȱȱǻŘŖŗŘǼȱ ȱȱȱȱȱǱȱ
ȃȱȱȱȱȱ¢ȱȱȱȱȱǰȱ
ȱȱǰȱȱ ȱȱ¢ȱ¢ȱǰȄȱȬ-
ȱȱ ȱ ȱȱ ȱȱȱǯȱ ȱ ¢ȱ
ȱȱȱȱȱȱǰȱȱȱȱ-
ȱȱ¢ǰȱȱȱȱȱȱȱ ǰȱȱ-
ȱȱȱȄȱǻǯȱŗśǰȱǯȱŗŜǼǯ
ȱȱ¡ȱȱ
ȱȱǯȂȱǻŘŖŖŚǼȱȱȱ-
ȱȱȱȱ¡ǯȱȱȱȱȱȱȱ
ȱȱȱȱȱȱȱȃȂȄȱȱȃȂȄȱȱȱȱȱ
ȱȱȱ ȱȱȱȱǯȱȱȱ ȱȱŘŚŚȱ
ȱ  ȱȱ¢ȱ ȱȱ ǰȱǰȱ ȱȱ ǻŘŖŖşǼȱ
ȱȱȱȱȱȱǰȱęȱ¢ȱȱȱȱȱ-
ȱǱ
a. ěȱȱȱȱȱȱȱȱȱ-
ǯ
b. ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȬȱȱȬȱȱǯ
ǯȱ ȱ ȱ Ȃȱ  ȱ ȱ ȱ ěȱ Ȭȱ
and mentorship.
d. Collaborative planning at all levels.
e. Co-ordination of leadership at all levels.
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But in learning environments where ICT has never been implemented and is 
not fully understood, a strategy with some overlap with the ideas proposed by 
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on sustainability. 
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Layer 1 – The Community, Administration and Teachers
Community 
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simple, free of jargon and where possible presented in their native language. 
ȱ¢ȱǰȱȱȱȬȱǻȱȱ ȱǼȱȱȱȱ
ȱȬ ǯȱ£ȱȱȱȱȱ¢ȱȱȱȱ
ȱȱȱǰȱ¢ȱȱǯȱǻŘŖŗŖǼȱȱȱ Ǳȱ
ȃȱȱȱǳȱěȱȱȱ Ȭ ¢ȱ
ȱ  ȱ ȱ ȱ ȱ ȱ ȱ ¢ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ǯȱ ȱ ȱ ȱ
134
ȱȱȱ ¢ȱȱȱȱ ȱȱȱ-
ȱȱȱȱȱȱȱȱȱȱ ȱȱ
ȱǯȱȱȱ£ȱȱȱȱ-
ȱȱȱȱȱ¢ȱȱȱȱȱȱ-
ȱȱȱǰȱȱȱȱȱ¢ȱȱǰȱ
ȱ ȱ ȱȱ¡ȱȱ ȱȄȱ
(p. 3).
School Leadership
New initiatives like ICT integration should be treated similarly. Good partner-
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OECD (n.d.) study showed: 
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In-Service Teachers
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may be the way to go. 
Pre-service Teachers 
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Layer 2 – Content, Technology and Pedagogy
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stages of adoption namely: (1). Yet to begin, (2). Emerging, (3). Applying, (4). 
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tions get in the way. 
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Gillespie added:
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(p. 249)
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to be stolen and generally have less power. However, they are more portable 
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transported (when shipped by a donor overseas). 
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ȱȱȱȱȱȱȱ¢ȱȱȱȱȱ
ȱȱȱȱȱȱȬȱȱȱScratch has been 
¡ȱ¢ȱȱȱȱȱǻǯǯȱ¢ǰȱǯȱǰȱŘŖŗŖǲȱǰȱǯȱǰȱ
ŘŖŖşǼǯȱȱȱȱȱǱȱȃȱĚ¢ȱȱȱȱȱ¢ȱ
ȱǰȱ ǰȱȱȱȱȱȱ¢ȱȱǰȱǰȱȱȱ
 ȱ ȱȄȱǻǯȱŜŘǼǯȱǰȱȱȱȱȱ¢ȱȱȱ
ȱȱȱǯȱȱȃȱȱ¢Ȅȱȱ ȱȱȱ¢Ȭȱ
ȱǻȱȱǼǰȱ ȱȱȱȱȱ
¢ȱ ȱȱȱȱȱ¢ȱǰȱȱȱȱȱ
ȱ ȱ ȱ ¢ȱ ǯȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ £ȱ ȱ
ȱȱȱȱȱǯȱ
ȱ Ȭȱ ȱ ȱ ȱSAM (ĴǱȦȦǯȦ) 
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ  ȱ ȱ
Ȭȱǯȱȱ¡ǰȱȱȱȱȱȱȱ-
ȱȱȱȱȱȱȱȱȱȱǻ
ǰȱ
2007). Mind mapping is another useful tool for students to demonstrate their 
ȱȱȱȱǯȱȱȱȱȱȱȱ ȱ
ȱȱ ǯȱFreemind (ĴǱȦȦǯǯȦ) is an example 
ȱȱȱȱȱȱ ȱ ȱȱ¢ȱ¢ȱȱǯȱȱȱȱ
ȱȱ ȱȱ¢ȱȂȱǻŘŖŖŞǼȱȱȱȱȱ
 ȱǯȱȱȱȱȱŗŞȬȱ¢ȱ¢ȱȱ ȱȱ
ȱȱȱȱȱȱȃęȱȱȱȱȱǰȱȱ
ȱȱȱǰȱȱȱĴȄȱǻǯȱŗǼǯȱȱ¢ȱȱ
ȱȱȱ ȱȱ ǯȱȱȱȱȱ
ȱȱȱ ȱȱȱȱȃȱ¡ȱȱ ȱȱ
ȱȱȱȱȄȱǻǯȱşǼǯȱGoogle Sketchup is another use-
ȱ ȱ ȱ  ǰȱ ȱ ȱ ȱ ȱ  ȱ ȱGoogle. It enables stu-
dents to express their ideas through two and three-dimensional modeling and 
ȱȱ¡¢ȱȱȱȱȱǯȱȱȱȱȱ
how Google Sketchup ȱȱȱ¢ȱȱ ȱ¢ȱȱ
ǻƽŞŘǼȱȱ¢ǰȱǰȱǰȱȱȱȱǻŘŖŗŘǼȱȱȱȱ
ȱ ¢ȱȱȱȱȱǻƽŚŘǼǯȱȱȱ
ȱȱȱ ȱȱ ȱȱȱ£ȱ
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The examples (Ĝǰȱǰȱǰȱ and Google Sketchup) high-
ȱȱȱ¢ȱȱ ȱȱȱȱȱȱȱ ȱȱ
ȱǯȱȱȱȱȱȱȱ¡ȱȱȱ-
ȱȱ¢ȱȱȱ ȱȱȬȱȱǻȱȱ
ȱ Ǽǯȱ ȱ ǰȱ ¢ȱ ȱ ȱ ȱ ȱ ȱ-
ȱȱ ǯȱȱȱȱȱȱȱȱȱ ȱȱ
ȱȱȱȱȱȱȱǯȱȱȱ
Marrying Technology with Content and Pedagogy
ȱĴǰȱ ȱȱȱȱȱ¢ǰȱȱȱȱȱ
ȱ¢ȱȱ ȱȱȱ¢ǯȱȱȱȱȱȱ
ǻŘŖŖŜǼǰȱȱȱȱȱȱȃȱȱȱȱȱ¡ȱ-
ȄȱǻǯȱŗŖŘşǼȱȱȱ¢ȱȱȱ ȱȱ¢ȱȱȱȱȱȃ-
¢ȱȱȱȱȱȄȱǻǯȱŗŖŘśǼǯȱȱȱȱ
ȱȱȱǯȱȱ¡ǰȱȱȱȱȱ-
ȱ ȱȱȱȱȱȱ¢ǯȱȱȱȱȱȱȱ
ȱȱȱ¢ȱ ȱȱȱȱȱȱȱǯȱȱ-
ȱȱȱȱȱȱȱ¢ȱ¢ǰȱȱȱ
Ȭ-
ȱ ǻŘŖŖŞǼȱ  ȱ ȱ ȱȱȱ ȱȱȱ ȱ
 ȱ¢ǯȱ
 ǰȱ ȱ ȱȱ ȱȱȱ ȱȱ ȱ
¢ǰȱȱȱȱȱȱȱ¢ȱȱ¢ȱ£ȱȱ-
ȱ ȱ ȱȱȱ ǯȱȱȱ ȱǰȱ ¢ȱȱ ǯȱ ǻŘŖŖŞǼȱ
ȱȱȂȱȱȱȱȱȱȱȱ
¢ȱȱȱě¢ȱȱȱǯȱȱȱ ȱȱ
ȱȂȱǻŘŖŖşǼȱȱȱ¡ȱȱȱ¡ȱ-
 ȱȱǰȱ¢ȱȱ¢ǯȱ
ȱȱȱȱ ȱȱȱȱȱȱ-
ȱȱȱȱȱ ȱȱ¢ǻǼȱȱ¢ǻǼǯȱ
ȱȱȱ ȱȱȱȱ ȱęȱȱȱ-
ȱ ȱ ȱ ǯȱ ȱ ȱ ȱ ȱǰȱǰȱ -
ǰȱ ȱ ǰȱ ȱ ǰȱ ȱ ȱ ǰȱǰȱ ¢ȱ ǰȱ
ȱȱǻǰȱ
ǰȱǰȱǼǯȱ¢ȱȱȱȱȱ
ȱȱ¢ȱǯȱȱȱȱȱȱȱȱȱ
ǰȱȱȱǻȱȱǼǰȱȱȱ
ȱȱǯȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ǻȱȱȱȱȱȱ¢Ǽȱȱ¡ȱȱȱȱǯȱȱ
¡ǰȱȱȱśǰȱȱȱȱȱȃȱȄȱȃ¢ȱȄȱ
ȱȃȱȄǯȱȱȱȱȱ¢ȱȱȱȱ
ǯȱ¡ȱȱ ȱȱȱȱȱȱȱśȱȱǻȱȱ
ȱęȱȱȱǼȱȱ ȱȱȱŗǯȱ
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ȱŗǯȱ¡ȱȱȱȱȱȱȱȱśȱȱ
Theme/
Unit
Achievement 
indicator 
(Content)
Technology Pedagogy
ȱ
Ȧȱ
Classify 
leaves using 
¢ȱǯ
Hardware: 
ȱȱ
desktop
Software: 
Freemind. 
Ǳȱ
ȱȱ
mind maps 
ȱȱȱ
ǯȱȱȱ
some leaves from 
ȱȱǯȱ
ȱȱȱ
ȱȱ ¢ȱȱ ȱ
ȱȱȱȱ-
ęǯȱȱȱ
ȱęȱ-
egies using mind maps. 
ȱ-
Ȧȱ
Animals
State the ad-
vantages of 
ȱǯ
Hardware: 
ȱȱ
desktop 
Software: 
Ĝȱ 
Ǳȱ
ȱ-
ate a poster
ȱȱȱ
ǯȱȱ-
¢ǰȱȱȱ
a poster-using Draw 
 ȱȱ ¢ȱȱ
should be kept as pets.
ȱŗȱ  ȱȱȱȱ ȱȱȱȱ ȱ ȱȱȱśȱǯȱ
ȱȱȱȱȱȱ ȱ ȱȱȱȱȱ
ȱȱȱȱǯȱ
 ȱęȱǻǯǯȱȱȱǰȱ£ȱȱ

Ǽȱȱȱȱȱ¢ȱȱȱȱǯȱȱ-
ȱ¢ȱ ȱȱȱȱǯȱȱȱȱȱęȱȱ ȱ
ǻȱǰȱŘŖŗŖǼǱ
ȃȱȱȱȱȱȱȱȱȱȱ-
ȱȱ ȱȱȱȱȱ ȱǯȱ ȱȱǰȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱ ǯȱȱȱȱ
ęǰȱ¢ȱȱǰȱȱȱȱȱ¢ǰȱ
ȱȱȱ ¢ȱ ȱ ȱ ǯȱ ȱ ȱ ¢ǰȱ ȱ
ȱȱȱ ȱȱȱǯȄȱǻǯȱśǼ
ȱȱȱȱȱȱ ȱȱ¢ȱȱȱ ȱȱȱ
ȱȱȱȱȱ ȱȱȱŘǯȱ
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ȱŘǱȱȱ¡ȱȱȱȱȱ¢ȱ ȱ
ȱȱȱȱȱȱȱȱśȱ
Theme/
Unit
Achievement indicator 
(Content)
Technology Pedagogy
Earth 
Ȧ

ŗǼȱ¢ȱȱȱ
types.
ŘǼȱȱȱěȱ
ȱ¢ǯ
řǼȱȱěȱ
ȱ¢ȱȱȱ
the weather.
ŚǼȱ¢ȱȱȱ
ȱȱ¢Ȧȱ
 ȱȱȱ
rain.
5) Use rain gauge to 
ȱěȱ-
fall.
6) Display information 
ȱȱȱ
ȱȱ ȱȱ
in a graph. 
Hardware: 
ȱȱ
desktop 
Software: 
Ĝȱ
Calc
Ǳȱ
Students 
ȱȱ
and data 
tables 
ȱȱȱ
ǯȱȱȱ
groups, students re-
ȱȱ¢ȱȱ
rainfall data in a table 
in Calc over a fort-
ǯȱȱȱ
is graphed. Students 
explain the graph and 
ȱȱȱȱ¢ǯȱ
From this knowledge, 
ȱȱ-
tions about rainfall. 
Table 2 shows how rainfall data is gathered and graphed using Ĝȱ
Calcǯȱȱȱ¢ǰȱȱȱ¡ȱȱȱȱȱȱȱ-
ǯȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱ
ȱ ȱȱ¢ȱȱȱȱȱǯȱȱ¡ȱ
ȱ ȱ ȱȱȱȱȱȱȱȱ¢ȱȱȱ
environment (Mishra & Koehler, 2006). 
ȱ ȱ ȱ ǻ
ȱǭȱǰȱ ŘŖŗŖǼȱ ȱ ȱ ȱ ȱ
 ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱǻ-
ȱřǼǯȱȱ ȱ ȱ ȱ ȱ ȱȱ ȱȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱǻȱǰȱŘŖŗŖǼǯȱ
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ȱřǱȱȱ¡ȱȱȱȱȱ¢ȱ ȱȱ-
ȱȱȱȱȱȱȱ
ȱ
Subject/
Theme/
Unit
Achievement in-
dicator 
(Content)
Technology Pedagogy
Health 
Ȧ
Ȧ
ȱȱ
groups
1) Classify food 
into the three ba-
ȱȱ
2) Explain main 
ȱȱȱ
value to the body
řǼȱ¡ȱ-
¢ȱȱ¢ȱȱ

Hardware: 
ȱȱ
desktop, digi-
tal video 

 
Software: 
Windows Mov-
iemaker or 
imovie
Ǳȱ
Students 
ȱȱ-
umentary
ȱȱ
the task. Students 
work in groups and 
ȱȱ-
tion about food and 
¢ǯȱ¢ȱȱ
a storyboard on how 
they intend to tell 
their story. After-
wards they assume 
ȱȱǯǯȱ
 ǰȱ-
eraman, and nutri-
ȱȱȱȱ
ȱȱ¢ȱ
ȱȱȱęȱ
ȱ¢ǯȱ
ȱęȱȱǻ-
ited using Windows 
Moviemaker or imov-
ie) ȱȱ ȱ
e.g. to the parents 
and students in oth-
ȱǯȱ

ȱ-
Ȧ
Ȧ
Over eating
4) Explain the 
ěȱȱ¢ȱ
and malnutrition, 
and show good 
eating habit
Ȧ
ȱ-
Ȧ
Dialogue
śǼȱȱȱȱ
dialogue
6) Expand ideas
7) Use grammati-
¢ȱȱ-

ŞǼȱȱ
Ȧ
ȱ-
Ȧ
Stories
9) Expand ideas
ŗŖǼȱȱ
11) Use gram-
¢ȱȱ
ȱ
ȱȱȱȱȱ ȱȱȱȱȱ
ȱȱȱĜȱȱȱȱȱȱȱȱǻ
ȱǭȱ
ǰȱŘŖŗŖǼǯȱȱȱ¡ȱȱ ǰȱ ȱęȱȱȱ-
ȱȱ
ȱȱȱȱȱȱȱȱ¢ȱȱȱ
ȱ¢ǯȱȱȱȱȱȱȬȱ¢ȱ ȱȱȱ¢ȱ
ȱȱȱȱȱȱȱȱȱ ȱȱ¢ȱȱȱȱ
¡ȱȱȱȱȱǻȱǭȱǰȱŘŖŖŜǼǯȱ
The three options presented in Tables 1, 2 and 3 are workable in Fiji provided 
ȱȱȱȱ¢ȱȱȱȱȱȱ¢ȱȱ
ȱȱȱ¢ȱȱȱȱ ǯ 
ȱȱǰȱ ȱȱȱȱȱȱȱȱ¢ȱ
¢ȱ ȱȱȱȱ¢ȱ ¢ȱ ȱȱ ȱǯȱ-
Ȃȱȱ ȱȱȱȱȱȱȱȱȱȱ¢ȱ
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Ȃȱęǯȱȱȱȱ¢ȱȱȱ¢ȱȱȱȱ-
ȱ¢ȬȱǯȱȱȱȱȱȱȂȱȱ
ȱȱȱęǯȱ
Layer Three – Sustainability
ȱȱ ȱ ¢ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱ ȱ
ȱȱȱ£ȱȱȱȱȱĝȱ-
ǯȱȱȱ¢ȱȱȱ¢ȱȱȱ¢ȱȱȱ-
ȱȱȱȱǯȱȱȱȱȱȱ
ȱȱǰȱǰȱȱǯȱ
 ǰȱȱȱ
ȱȱȱȱȱȱȱȱȱȱǯȱ
ȱ ¢ȱ ȱȱ ȱ ȱ ȱ ȱ ǯȱ ȱ ¡ǰȱ
ȱȱǞŗȱȱȱȱȱȱȱȱȱȱ
ȱȱǯȱȱȱȱȱȱȃ ȱěȄȱǻ¢ǰȱŘŖŖşǼǯȱ
ȱȱȱȱȱ¢ȱ¢ȱȱȱ¡ȱȱȱȱ ȱ
¡¢ȱęȱ¡ǯȱ ȱȱȱ ȱȱȱȱǰȱ
ȱȱȱȱȱȱ¢ȱǯ
ȱȱ ȱ ȱ ¢ȱ ȱȱ ȱȱ ȱ ȱ -
 ǰȱȱȱȱȱ ȱȱȱȬȱȱǯȱ
¢ȱȱȱȱȱȱȱȱȱȱȱȱȱ
ȱȱǯȱȱ¡ǰȱȱȱȱȱȱ ȱ¢ȱ-
ǰȱȱȱȱ ȱȱȱȱǯȱ¢ȱȱȱȱȱȱ¢ǯȱ
ȱȱ¢ȱȱȱȱȱ ȱȱǯȱȱȱ¢ȱ
ȱȱȱȱ¢ȱȱȱȱȱȱ¢ȱȱȱ ȱ
ȱȱȱǯȱȱȱ ȱȱ¢ȱȱ ȱȱȱ ȱ-
ȱȱ ¢ȱȱ ȱǯȱȱȱ ǰȱ ǰȱ
 ȱȱȱ ȱȱǰȱȱȱȱȱȱȱȱ
ȱ ȱȱ ȱ ȱȱ ȱ ȱȱ ȱȱ ¢ȱ ȱ
their use-by dates.
ȱȱȱ ȱȱȱȱȱȱȱ¢ȱȱȱȱȱ
ȱǯȱȱȱȱ¡ǰȱȱȱ¢ȱ¢ȱȱȱǱȱǻǼȱ
ȱȱȱȱ ȱ ȱ¢ȱȱ ȱ ȱȱȱ
ǲȱǻǼȱȱȱȱ¢ȱ¡ȱȱȱǲȱǻǼȱȱȱ
ȱ ȱȱȱǲȱǻǼȱěȱȱȱȱ
ǰȱ ȱ ȱ  ȱ ȱ ȱȱ ǰȱ ȱ ǻǼȱ
ȱȱȱȱ¡ǯȱȱȱȱȱ
ȱȱȱ¢ȱȱȱ ȱȱȱȱ ȱ¢ȱ -
ȱǻŘŖŖŘǼȱ ȱȱȱȱǱȱǻǼȱȱ¢ȱȱ¢ȱȱ-
¢ǲȱǻǼȱȱȱȱȱǲȱǻǼȱȱȱǰȱȱǻǼȱ
ȱȱȱ ȱȱȱǯȱ ȱ ǻŘŖŖŘǼȱȱ
ȱȱȱȱȱȱȱȱȱȱȱ¢ǯȱ
ȱ
ȱ ȱ  Ȭȱ ȱ Ȭ¢ȱ ȱ ȱ ȱ
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Abstract
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for their abilities to formulate suggestions, although they did agree that it was 
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of Bangladeshi administration workers may bring to the table pre-understand-
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universities.
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Dhaka University and its Administration Work
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rebellion in East Pakistan (now Bangladesh). To this day, this is an important 
part of the identity of DU, and the university remains an important site for 
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DU, we believe, is helpful in making it possible to address issues and problems. 
The Administration Worker
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pre-understandings.
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The Role of Universities in Development
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The role of the administration is generally overlooked, however. This is un-
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The intention of the workshop was to go through two phases of the future 
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ȱ ȱȱȱȱ ȱȱȱȱȱȱ¡-
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Overview of Data
From the 2-day workshops with administration workers:
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• ȱȱȱ 
• ȱ
• ȱȱȱȱȱȱ ǰȱ¢ȱŗǰȱȱȱ
of group work, day 2
• Posters prepared by the groups presenting their work
• A small paper prototype
• ȱȱȱȱȱ
• Ěȱȱȱ ȱȱȱ
Follow-up data (interviews and observations): 
•  ȱ  ȱ ȱ ȱ  Ȧȱ Ě ȱ ȱ ȱ ȱ
 Ě 
•  ȱ ȱ ȱȱŚȱ 
• One day of parallel observations of seven administration workers in vari-
ous parts of DU
Analysis of Data 
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ǯȱ¢ǰȱȱȱȱȱȱǯȱǻȱǭȱǰȱ
ŗşşŞǰȱǯȱřŖŜǼǯȱ¢ǰȱ ȱȱȱȱȱ ȱ
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ȱȱȱȱȱȱǼǯȱȱ¢ǰȱ ǰȱȱȬ-
ȱȱȱǰȱȱ ȱȱȱȱȱȱ¢ȱȱ
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ȱȱȱȱȱȱ ǯȱ
3. ȱȱȬȱ ȱȱȱȱȱǻ¢ȱȱ-
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1. ȱȱȱ¢ǯȱȱ ȱȱȱȱȱ
ȱȱȱȃȱȱȱȱȱ¢ȱȱȱȱ¢ȱȱȱȱ
ȱȱȱȱȱ ¢ȱȱȄȱȱȱǯȱ
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ȱ ȃȱ ȱ ȱȄȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱǯȱ
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¡ȱǰȱȱ¢ȱȱȱȱȱȱȱȱ¢ǯȱ
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What the Workers Envisioned, and How
Descriptions of Future Use
The administrative workers were able to identify a number of potential areas 
ȱ£Ǳȱ
ȱŗǯȱȱȱȱ£
4. Hall admission
5. ȱȱǻǰȱ¡ȱǰȱǼ
6. ȱ ȃȬȱ Ȅȱ ȱ ȱ ȱ ȱ ȱ
for applying for and obtaining admission for studying PhD or MPhil 
degrees.
7. ȱȱȱȱě
ȱȱȱȱȱȱǰȱȱȱȱȱȱȱ-
ȱ£ȱȱȱ ȱ ȱ ǯȱȱ ȱ -
 ȱ¡ǰȱȱ¢ȱȱȱȱȱȱȱȱȱȱ
the entire group in the workshop:
ȃȱȱȱȱȱȃȱȱȄǯȱǰȱ ȱ ȱȱ
make a database. The student applies online for his admission test. Then, the 
ȱ¢ȱȱ ȱ ȱȱǯȱȱ ȱ ǽ-
Ǿȱ¡ǰȱȱ ȱȱȱȂȱĜǯȱȱȂȱĜȱ ȱȱȱ
ȱȱȱ¡ȱȱȱȱȂȱĜȱ ȱȱȱȱȱȱ
ǰȱȱȱȱȱȱȱǯȱȱȱ ȱȱ
ȱ£ȱȱǯȱȱȱȱȱȱȱȱȱ-
ǯȱȱȱȱȱę¢ȱȱȱȱȱĜǯȱȱȱĜȱ ȱȱ
ȱȱǯȱ¢ȱ ȱȱȱȱǯȱȱȱȱȱ
ȱǰȱ¢ȱ ȱȱȱȱȱȱȱǰȱȱȱȱ
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ȱ ȱȱǯȱȱȱ ȱȱȱȱȱǰȱ
ȱ ǰȱȱȱȱ ȱȱȱȱǰȱ¢ ȱȱȱǰȱ
ȱȱȱ¢ǯȱ
ȱ ȱȱ ȱȱǯȱ ȱ¢ȱ
ǯȱȱȱǰȱȱ ȱȱȱȱȱȱǯȱȱȱȱ
ȱȱȱǵȱȱ¡ȱȱǯǯǯȄ
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ȱ¢ȱȱȱȱȱǰȱȱȱȱǰȱȱȱȱ
ȱ¢ȱȱȱ ȱȱęȱȱ£ȱȱȱ ǯȱǰȱ
ȱȱ ȱ ȱ ȱ ¡ȱ ȱ ȱ ȱ ǯȱȱęȱ ȱ
£ȱ ȱ ȱ ȱȱ ȱ ȱ ǻȱȱ ȱ ȱ
Ǽȱȱȱǰȱȱȱ ȱȱȱȱ¢ȱȱȱȱȱȱȱ
future workshop.
ȱȱȱȱ ȱȃȄȱ ȱ¢ȱȱȱ
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also by meetings with top management, and we held additional workshops 
 ȱȱǻȱȱȱȱȱȱȱǼǯȱ
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ǰȱ
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detailed knowledge, it may be argued. But in none of the areas listed have we 
ȱ¢ȱȱ ȱ£ȱȱȱǯȱȱȱ
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ing of looks like this:
• ȱȱȱȱȱ ȱȱȱȱȱȱȱǯȱ
• ȱȱȱȱȱȱȱȱȱȱȱȱ
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theory-driven) from the analysis of our data. 
The Foregrounding of Training
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In short, they were engaged learners. 
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what kinds of skills they meant (is it how to use an operating system, general 
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training. 
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initiative of the individual, is not what the administrative workers envision. 
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Concerns about the Role of Top Management
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to be promoted by the top-level management. Many administration workers 
will resist new IT systems if these are not promoted by upper management. 
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the administration workers have made the same observation, and draw their 
ȱȱȱ¡ǯȱȱȱȱȱȱȱȱ
Ǳȱȃǯǯǯȱ¢¢ȱȱȱȱ¢ȱȱȱȱȱȱ
ȱȱȱȱȱȱ ȱǽǯǯȱǾȱǳȄǯ
ȱȱȱȱǰȱȱȬȱȱȱȱȱ
important when imagining future modes of working. Dhaka University is a 
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treasurer as one of the nodes, even if this is only for the purpose of approval 
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may miss this point. 
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top management is involved.
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work, some boxes and arrows are taken to represent this, and as a result, all 
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ideas and solutions.
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Notable Absences
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tion workers were silent on the following issues:
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2) Motivational issues were almost non-present. Members of the organisation 
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er does what he or she is ordered to do. A large share of the Bangladeshi work 
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any of the people in the workshop. 
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interesting data or ideas relating to emotion. 
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Discussion and Conclusion
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are worth taking seriously. 
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ing up new ways for understanding how to use ICT based tools in a develop-
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Learning as Negotiating Identities
Ȃȱȱȱȱȱȱȱȱȱȱȱǯȱȱ-
ȱȱȱȱ¢ǰȱ ȱȱȱ ȱȱȱȱȱ
ȱ ȱȱȱȱȱ ǯȱȱ ȱ¢ȱ
ȱǰȱȱȱȱȱȱ¢ȱȱȱȱȱȱ
ȱ£ȱȱ ȱ¢ȱȱȱȱǰȱȱȱȱȱȱ
ȱȱȱȱȱ ȱ¢ȱȱȱ ǻǰȱŗşşŗǼǯȱȱ
¢ȱȱȱȱȱȱ ȱȱȱȱǰȱȱȱȱ-
ȱȱȱȱȱȱȱǰȱȱȱȱ ȱȱ
¢¢ȱȱȱ ȱȱȱ ȱȱȱȱȱǻ¢ǰȱ
1995). 
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we are and how we interpret what we do. 
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Research Context
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ability in using the Internet.
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(Thompson, 2005).
ȱȱ¢ȱȱȱȱȱ¡ȱȱȱ¢ȱ ȱ
ȱȱȱȱ ȱȱȱȱȱȱ ȱȱ
180
group, that is through engagement and shared learning. Students were divided 
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Even though the students were brought together for the purposes of learning to 
ȱȱȱȱȱȬȬȬȱǰȱȱ ȱĜȱȱ
ȱ ȱȱȱȱȱȱȱȱȱ
ȱǯȱȱȱȱȱȱȱȱȱ ȱĴǰȱȱȬȱ
ȱ¢ȱ¡ǰȱȱȱȱȱĜȱȱȱȱ
ȱȱȱȱȱȱęȱȱǻǰȱŗşşŞǰȱǯȱŞŜǼǯ
¢ȱȱȱ ȱȱ ȱ ȱȱ¡ȱ ȱ ȱȱ ȱ
ȱȱ ȱ  ȱȱȱ ¢ȱ ȱ ȱ ȃ ¢ȱȱ ȱ ȱ
 ȱȱȱ ȱ ȱȄȱǻǰȱŗşşŞǰȱǯȱśǼǯȱȱ¢ȱȱ
how students through mutual engagement identify being an Internet user in 
ȱȱ ȱȱȱ¢ȱȱǰȱ ȱȱȱȱȱȱȱȱ
ǯȱȱȱȱȱȱȱȱ¢ȱ ȱ¢ȱȱ
ȱȱȱȱȱȱ ȱȱȱȱǰȱȱ ȱ ȱȱ
ȱęȱȱȱȱȱȱ¢ȱȱȱȱȱǯ
ȱȱȱ ȱ ȱȱ ȱ¢ȱȱ ȱȂȱ
ȱ ȱȱȱ ȱ  ȱȱǯȱȱȱ
ȱȱȱȱ¢ȱȱ ȱ ȱǯȱȱ¢ȱ ȱ ȱ ȱ
ȱȱ¢ȱȱȱĚȱȂȱ ȱȱ¢ȱȱ
ǯȱǰȱȱȱ¢ȱ ȱȱ ȱȱȱȱȱȱȱȱ
¢ȱȱȂȱȱ¢ȱȱȱ¢ȱȱȱȂȱǰȱ
¢ȱȱ ȱ¢ȱȱȱȱȱȱȱȱȱ
ȱǯȱȱ¢ȱȱȱ¢ȱȱ¢ȱȱ ȱ
ȱȱȱȱ ȱȱȱȱȱȱȱȂȱĚȱ
ȱȱȱȱȱǯȱǰȱȱ ȱȱ ȱȱ
ȱ ȱ ¢ȱȱȱ ȱ ¢ȱ ȱȱ¢ȱ ȱ ȱȱ ȱ ȱ ȱ
thereby identifying themselves with the wider CoP of the Internet world based 
ȱȱ¢ȱȱȱ¢ǯ
Negotiated Experience
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In the group interviews Tahira expressed her transition in the form of gaining 
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Learning Trajectories
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learning to use the Internet.
Nexus of Multimembership
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Local and Global
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positive response that made her happy:
ȃȱȱȱȱ ȱ ȱȱȱȱȱȱȂȱǳ
ȱ ȱȱȱȱȱȱǱȱȁ¢ȱȱĴȱȱěȱȱǰȂȱ
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global relationships.
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identities of who they are as users of  the Internet and what potential they 
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use the Internet develop an identity of who they are as Internet users through 
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through forming identities, learning environments need to be designed so that 
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Designs for Learning to Use the Internet in an ICT4D Con-
text
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Śǰȱȱȱȱ¢ȱȱȱȱȱȱȱȱ-
ȱȱȱ¢ȱȱȱȱ ȱȱ ȱ ǯȱ
ȱǻŘŖŖŘǼȱ ęȱȱ
Ȭ¢ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱǰȱ ȱȱȱȱȱȱ ȱȱ
ȱȱȱȱȱǯȱȱȱȱȱȱ¢ȱ
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Components of the Learning Framework
ȱęȱȱȱȱȱȱȱȱȱ-
nents of the learning framework: engagement, imagination and alignment. For 
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modes of belonging that will help to make sense of learning and identity for-
mation. A design for learning to use the Internet should thus enable providing 
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ȱȱ ȱȱȱȱȱȱȱȱȱŚȱȱ
have been developed based on inspiration from the work of Brosnan & Burgess 
(2003), Coto (2010), Cousin & Deepwell (2005), Jørgensen & Keller (2007) and 
ȱǻŗşşŞǼǯ
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Engagement
ȱȱȱȱȱȱȱȱȱ¢ȱȱȱ
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ȱǻǰȱŗşşŞǰȱǯȱŗŞŚǼ. Engagement is vital as it is the starting point 
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(Nossiter & Biberman, 1990).
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the potential value of the Internet in their daily lives.
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Abstract
In Malaysia, making the best use of ICT and mastering the English language 
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(Shermen, 2006).
E-portfolio
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self-assessment. It represents who you are, what you do, why you do 
it, where you have been, where you are, where you want to go, and 
 ȱ¢ȱȱȱĴȱȄȱǻǯȱŗŗǼǯ
ȱȱȱǻŘŖŖśǼȱȱȱ¢ȱȱȱȬȱ ȱ
ȱǻŗǼȱȱȱȬǰȱǻŘǼȱ£ȱȱȱǰȱǻřǼȱȱ
demonstrate expansion of knowledge and skills, and (4) should be observed 
over time. 
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E-portfolio in CoP 
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tion in their ICT and language skill development. Therefore, the overall aim 
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with e-portfolios and to examine:
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Method
Study Context & Participants
Universiti Sains Malaysia (USM), a well-known government university both 
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online CoP with e-portfolios. 
Type of E-Portfolio
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in Figure 1:
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Fi ure 1. Study plan
Creation Procedure
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ȱȱǲȱǻřǼȱ¡ȱ ȱȱ¢ȱȱȱȱǲȱȱǻŚǼȱ ȱȱ
ȱȱȱȱǯȱȱ ȱȱȱȱ
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ȱǻ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but assumed a more passive role. 
Instruments
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Data Collection
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Data Analysis
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Findings
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marked themselves as others. Average GPA of the students was 3.17. Only 18 
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Initial Perception
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gather information, using emails or instant messages for sharing information, 
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narrated below:
• So far, I am not sure what e-portfolio is (Sr1B2)
• ȱȱȱ¡ȱȱȬȱǻŗŚǼ
• Never heard of it before (Sr1E3)
Early Challenges 
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I was asking myself what it was, how am I going to do it, what am I 
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Using Google Groups as a platform was also new to them (In5F1), and many of 
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Perceived Usefulness
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Perceived as a Challenge
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ǰȱ ǯȱȱ ȱ ȱ ȱ ȱ ȱ ȱ Ȭȱ ȱ
ȱȱ¢ȱȱ ȱ¢ȱȱȱȱȄȱǻśǼǯ
ȱ ǰȱȱ ȱ ȱ ȱȱȱȱȱ -
ȱ ȱ ¢ȱ ȱȱ ȱ¢ȱ ǻŘŗǼȱȱ ěȱ ȱ ȱ
(Sr2D5)ǯȱȱ¡ǰȱȱȱȱȱȃȱȱȱ ȱ ȱ
ȱȱĜȱȄȱȱȱȱȱȱȱȱȬȱǻŘśǼǯȱȱ
ȱȱȱȱǰȱȱȱȱȱȱ¡ȱǱȱȃȱ
¢ȱȱȱȱȱȱȱȱȱ ȱȱ¢Ȅȱǻ	řǼǯȱ-
¢ǰȱȱȱȯȃȱęȱȱ ȱȱęȱȱȱȱȱ
ȱȱȱȱȱȱȱĜȱȄȱǻŚǼǯȱ
 ǰȱȱ
ȱȬȱȱȱȱǰȱȱ ȱȱȱȱȱȱȃ-
¢ȱȱȱ¢Ȅȱǻ	řǼǯȱȱȱȱȱ¡ȱ
in this way,
ȃȱȱȱȱȱȱȱ¢ȱ¢ȱǰȱȱ
ȱȱȱȱȱȱǯȱȱȱȱȱ¢ȱ ȱ-
¢ǰȱȱȱȱȱȱȱǯȱȱ¢ȱ ȱ ȱȱȱ
¢ȱȱȱȬǯȱȱ¡ȱȬȱȱȱǯȱȱ
ȱ¢ǰȱȱȱȱ¢ǰȱ¢ȱȬȄȱǻśǼǯȱ
ǰȱȱ ȱǱȱȃȬȱȱ¢ȱȱȱȱȱȱ ȱ
ȱȱ	ȱȱȱȱȱȱȄȱǻŜǼǯȱȱ-
ȱȱȱȃȬȱȱȱ ȱȱȱȱȱȱ
ȱȱ ȱȱȱǰȱȱȱȱǰȱȱǰȱ-
£ȱȱ¢ȱȄȱǻřǼǯȱȱ¢ȱȱȱȃȱ-
ȱȱȱȱȱĴȱǰȱȱȬȱ ȱ
ȱȱȱȱȱȱȄȱǻŗǼǯȱ
Linguistic Ability 
ȱ ȱȱȱȱȱȱȱĜȱȱ-
ę¢ȱ ȱěȱ ȱȱ ȱ ǻśǼǯȱ¢ǰȱĚ¢ȱȱ
ȱȱ ȱȱ ȱȱȱ ȱ ȱ ȱ ǻŚǼǯȱ
ȱ¡ǰȱȱȱȱȱȱȱ ȱȱȱȱȱĚ¢ǰȱȱ
 ȱ ȱȱȱȱȱ ȱǻŚǼǯ
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ǵȱȱȱȱȱȱȱȱ ȱȱȱȱ
ȱǰȱȱȱ ȱȱȱȱȱȱȱ
ȱěȱǯȱ¢ȱȱĴȱȱȱȱĚ¢ǲȱ ǰȱ-
¢ȱȱȱȱǻŗŘǼǯȱȱ¡Ǳȱ
• ȱȱȱȱǻę¢ȱȱǼȱȱȱȱȱȱȱǯȱȱ-
ȱȱȱȱȱ¢ȱ¢ȱěȱȱȱȱ¡ǯȱȱȱȱ
to improve my language (Sr2A3).
• ȱȱȱȱ¢ȱȱęȱȱȱȱȱȱǻŜȱŗŚȬŗǼǯ
• ȱȱȱȱȱ¢ȱȱǯȱȱȱȱȱ¡ȱ¢ȱ¢ȱ
ȱě¢ȱǻŘŜǼǯ
• ȱȱȱ¢ȱȱȱȱǰȱȱ¢ȱȱȱȱ
admirable (Sr2E4).
ȱ¢ȱȱȱȱȱǻǼȱȱȱȱȱȱ
ȱȱȱȱǰȱȱę¢ȱȱ ȱȱǯȱ
ȱ ȱȱ ¢ȱ ȱȱ ȱȱ ȱ ȱ ȱ ȱ ȱ
ȱȱ ȱȱȱȱȱȱȱ ȱȱȱȱ
to express individual opinions. For this reason they were not always faultless 
ȱȱȱȱ Ĵȱ ȱȱ ǯȱ
 ǰȱ ȱ ȱǰȱ
 ȱ¢ȱ ȱȱȱ ȱȱȱ ȱȱȱǰȱȱ ȱ
sometimes unimpressive. A few examples are as follows:
• Most of the students will not be happy if we were to literature on that day 
ǻ	ŚǼǯȱ
• ȱȱȱȱȱ ȱȱȱȱȱȱȱǻ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• ȱȱ ¢ȱȱ¢ȱȱȱȱȱȱȱȱ
ǻśǼǯ
• ȱȱ¢ȱȱȱȱȱȱęȱȱȱȱ
ȱȱȱȱȱȱȱǻŜǼǯȱ
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ȱȄȱȱȱȱǻŘŜǼǰȱȱȃȱȱ
ȱȱ ȱȱ¢ȱ¢ȱȱȱȱ¢Ȅȱ
ǻŗǼǯȱ¢ǰȱȱȱ ȱȱ ȱȱ¢ȱȱȱ
ȱȬȱǻŚŗǼǲȱǰȱȃȱȱȱȱȱȱȱȱ ȱ
ȱ¢ȱȱȱȱȄȱǻŘŘǼǯȱȱȱǱ
ȃȱȱȱǰȱ ȱȱ¡ȱȱȱȱǯȱ
Through reading, we got new words and ways of using the language. 
ȱ ȱȱ ȱ¢ȱ ȱ ȱȱȱǯȱ¢ȱ ȱ
ȂȱȬȱȱ ȱȱȱȱȱȱ ȄȱǻřǼǯ
ȱȱȱȱȱ ȱȱȱȱǰȱ
ȱȃȬȱȱȱ ȱȱȱ¢ȄȱǻŘǼǯȱǰȱȬ-
ȱ ȱ ȱ ȱ ȱ ȱ ǻřǼȱ ȱȱ ȱ ¢ȱ
ǻ	ŗǼǯȱȱȱ¡ȱ ȱȬȱȱȱ ǰ
ȃȱ ȱ ȱ ȱ ȱ ȱ¢ȱ ¢ȱ ȱ ȱ ȱ ǯȱ ȱ ȱ ȱ
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ǰȱ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¢ȱȱȱȄȱǻŘ
śǼǯ
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ǰȱȱȱ ȱ ȱȱ ȱȄȱ ǻ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ȱ
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ȱȱȱǰȱȱ ȱȱǰȱȱȱ ȱ
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¢ȱ ȱȱȱȱȱ ȱȱȱȱȱȱȱȱȬȬ
ȱǯȱȱȱȱȱȱȱĴȱȱ
ȱȬȱȱȱȱȱǯȱǰȱĴȱȱ
¢ȱǻŘŖŖŘǼȱȱȱȱȱęȱȱȱ ȱȱ
CoP and a group of friends. 
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ȱ ȱ ǻǰȱ ŗşşśǼǯȱǰȱ ȱ ȱ ěȱǰȱ ȱ ȱ
ȱȱǰȱȱǰȱȱȱǰȱȱȱ-
ǰȱȱęȱȱȱȱȱȱǯȱȱȱ¢ǰȱ-
ȱǻȱȱǼȱ¡ȱȱȱȱȱȱȬȱ
ǻȱǼȱ¢ǰȱȱȱ¢ȱȱȱȱǰȱ¡-
ȱȱȱȱǰȱęȱȱȱȱȱ¡-
ȱ ȱǯȱȱȱ ¢ǰȱ¢ȱȱȱȬǰȱȱȱ
ȱȱȱȱȱȱȱȱȱǯȱǰȱȁȱȱȂȱ
is the reason why, despite ample promise, e-portfolios still remained disso-
ȱ ȱȱ ¡ǰȱ ǰȱ ȱ ȱȱ ǻŘŖŖŜǼȱ ȱ
ȱȃȱǳȱȱȱȱȱȱȬȱȄȱǻǯ¡¡¡-
Ǽǯȱǰȱ ȱ ȱȱ ȱ¡ȱ ȱ ȱ ȱ-
ȱ ȱȬȱȱȱȱęȱȱȱȱȱ
professions. 
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 ȱ ȱ ¢ȱ ȱ  ȱ ȱ ȱ ȱ ȱ ȱ ǯȱ
ȱȱȂȱ¢ȱȱȱȱȱȱȱȱ-
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ȱ Ȃȱȱȱȱȱ  ȱȱǯȱȱ
Ȭǰȱ¢ȱȱȱȱ ȱȱȱ¡ǰȱ¢£ȱ
ȱ ęȱ ȱ ȱ ȱ Ěȱ ȱ ǰȱ  ǰȱ ȱ ¢ȱ ¢ȱ ǯȱ
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Malaysia.
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ȱ¡¢ȱ ǲȱȱȱȱǲȱȱ ȱȱ¡¢ȱ
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ǯȱŚŗǼǯȱȱȱȱȱȱȱȱȱȱ
ěȱȱȱ ȱȱȱ¢ȱȱȱȱǰȱȱ ȱȱȱȱ
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their reading and writing skills.
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 ǰȱȱȱȱȱ ȱ¢ȱȱȱ
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